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1 BREAKQUT GROUP DI SCUSSI ON - MONOGASTRI CS

4 (2:00 p.m)
3 DI SCUSSI OV QUESTI OV ANSVER

4 CHAI RVAN MORRI SON: Can we conme back to this because

51 think this mght -- you mght want to have this di scussion on
g tape, |'mguessing. And if we can cone back to these points in
M just a nmonent. COkay. |Is that all right?

g MR. SCHUSTER: | just wanted to coment --

g CHAI RVAN MORRI SON: Vel |, let's hold off because |

1 think it's valuable discussion. So we're going to cone --

11 (Pause.)

172 CHAI RVAN MORRI SON:  Yes; we're taping now?

13 REPORTER: Yes, we're on.

14 CHAI RVAN MORRI SON: Ckay.

15 MR. SCHUSTER: Let me interrupt and give you sone

1€ background because we canme up with these yesterday.

17 MR ANDRES: Sure.

18 MR. SCHUSTER: Dal e Schuster, Schering-Pl ough. |

19 just want to comment on Paula. Wen we cane up with these

2(Q) yesterday, a lot of us, our feelings were that there really

21 weren't many pre-approval studies, perhaps none that you can

22 envision, that really were rel evant.

23 And so, what we canme up with was things that woul d be

24 nice -- baseline information, background information, m ght

23 support post-approval studies, would not be too difficult to
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conduct and that interpretation would be rather straightforward
because they were rather standard things to do.

For instance, the nutation rates of resistance in
vitro, it's very common to do that. |It's standard procedures,
maybe not an accepted, validated nethod, but it wouldn't be
that hard to get fromthere. So these were sonme of the things
that could be done that m ght be of sone use.

| think that -- | personally fully agree with you
that many of these things, and perhaps all of them have
guestionabl e rel evance but our view was that these could be
done and it's not uncommon to do them and maybe not that out of

line to expect sponsors to try to generate that sort of data as

i a background package going into a new chem cal entity type of

t hi ng.

DR. FEDORKA-CRAY: | think --

CHAI RVAN MORRI SON: Ckay, Paul a; could you use the
m crophone because --

DR. FEDORKA-CRAY: Well, | nmean, | think that -- ny
point was is that | think that as you're putting sonething
forward that you would want to -- that you would want to just
make clear that this could or this -- this would or this would
not be part of an approval package and it's not --

| nmean, is it going to answer the question if there's
arisk to human health if you' re not going to define, you know,

i n your objectives what bugs you' re | ooking at, because you
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could end up with a whole list of, you know, aerobic and
anaer obi ¢ conmensal s and ot her types of pathogens and what not.

And so, you know, to me, one of the questions that
shoul d be posed woul d be exactly what are we doing here as far
as | ooking at -- you know, what bacteria are you even willing
to propose relative to the drug because the drug is being
proposed for a target pathogen and that the drug may not have
any rel evance for some of these other nmechanistic type
features.

And so, you know, | think that you just want to --
you know, you want to lay it out so that it's -- they're

achi evabl e and that the expectation is, is that you' re not

§ going to be reinventing the wheel, you know.

Many of these tests -- in fact, like | said, | think
you al ready know t he mechani sm of resistance when you're
| ooki ng at the class of drugs, but you may not have much of an
i dea of some of the effects that are going to happen with other
bugs or how that would even interact with sone other
antim crobials over tine.

CHAI RMVAN MORRI SON: Paul a, that's actually going to
be a question that we're going to be getting to in probably

about an hour -- what pathogens and shoul d we consider other

{ organi sns?

DR. FEDORKA-CRAY: So, | don't -- | just don't see

t hese as an objective toward answering the questions, toward
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answering the -- you know, these are study considerations but
not necessarily an objective of the package.

CHAI RVAN MORRI SON: Ckay. So if | understand, your
poi nt woul d be that perhaps points one, two and three are
studies or types of studies that woul d support the objective of
characterizing the rate and devel opnent of resistance. Not
really objectives by thensel ves, but studies that woul d support
t hat objective. Perhaps point five is nore of an objective.

DR. FEDORKA- CRAY: | would say point five would be
t he obj ecti ve.

CHAI RVAN MORRI SON: Scott.

DR. McEVEN:  Scott M Ewen. But we heard from

§ CVM yesterday that they were going to do that before the

pre-approval studies, weren't they?

DR. FEDORKA- CRAY: Right.

DR. McEVEN: And we nade the point that sone of this
information m ght be used to, in a sense, validate that initial
categorization or invite the opportunity for reconsideration or

somet hi ng?

DR. FEDORKA- CRAY: | would change -- | agree with
Scott; | would change the wording on categorizing. You're
going to know t he categorization before, | think, you even

{ submt the drug for approval

CHAI RVAN MORRI SON: Well, as long as we're -- this

was presented as a slate of five. Now, as long as we're sort
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of nodifying that, we actually could delete the fifth one
because we' ve got our input earlier where we said we hoped this
information will influence or be able to influence the
categorization. |Is that --

DR. FEDORKA- CRAY: Don't you think that you're going

to have -- really, pre-approval studies --
CHAI RVAN MORRI SON: Ch, I'msorry. You should use
t he m crophone agai n.

MR. ANDRES: Just bring the chair up here, Paul a.

(Laughter.)

MR. ANDRES: You have to use the m crophone,
ot herwi se you don't get recorded --

DR. FEDORKA- CRAY: Paula Cray. | think that -- |
mean, | think the categorization issue is even up -- that it's
not fully determ ned yet, and so, how would that be an
obj ective of a pre-approval study if that already has to be
sort of a priori information?

CHAI RVAN MORRI SON: The t hought was that --

DR. FEDORKA- CRAY: And that, yes, | think that if
you're going to design a pre-approval study, you're going to
| ook at probably just doing it for a category one type drug

because category two type drugs probably aren't going to

i require anything. Category threes aren't going to require

anything, and if there in fact are categories such as one, two

and t hree.




So I"'mnot -- | nean, | don't know -- designed to
nmodul ate how a conpound is ultinmately categorized, you have to
know that information prior to going into the pre-approval
study. So if you're setting up the study, you just want to set
up and say, okay, this is howw're going to do it.

CHAI RVAN MORRI SON: The thought was that let's say
you have a conpound that conmes in and it's going to be used in
category three and then they find out, holy snokes, while it's
a great conpound, it's really got sone inplications for hunmans
that we didn't expect; perhaps we should put it into two or one
at the end of the pre-approval studies or opposite, cones in in

one and you find out it's got zero risk for people, even -- and

4§ you know, so you m ght reevaluate the final use or category.

DR. FEDORKA- CRAY: Well then, that brings up a
guestion that | would say is, do you need pre-approval studies
at all? And that was discussed in sone of the other sections
yesterday. | nmean, do we really need a pre-approval study at
all because ultinmately, drugs may be noved, re-categorized at
any period in tine.

And so, if you're going outside of the box, then are
you going to focus nost of your efforts on a post-approval type

nmoni tori ng system where you -- you know, you're | ooking at the

i rate of resistance devel opi ng al ong those |ines.

| nmean, that would be a question | would ask -- what

ki nd of support is there for |ooking at these types of studies
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at all, you know, designed as they are. And that's not to say
that the conpanies don't conme forward and say, this is what

we' ve done, you know, nuch along the sane |lines that they've
been doi ng now. But, junping through other types of studies,

is it going to ultimately get you where you want to go?

CHAI RVAN MORRI SON: So per haps, Chuck, we could add a
point in the general area that if post-approval studies are
going to be intensive and vigilant, etcetera, there's a
guestion of the value of pre-approval studies. |Is that your
poi nt ?

DR. FEDORKA- CRAY:  Yes.

CHAI RVAN MORRI SON: Ckay. And | want to clarify this
one -- if, in the general considerations, if post-approval
studies are going to be in-depth and robust, etcetera, there's
a question of the value of pre-approval studies. Ckay.

If there's going to be pre-approval studies, would
you support or do you think the idea of using the information
that you generate in pre-approval studies to influence the
final categorization of drugs is a valid point. Is that -- not
that you say or nay. Sone people did. That's the
understanding on that point. That's the point of it.

DR. FEDORKA- CRAY: Again, | would say that that's
nore of a consideration or a general point rather than

objective. You won't know that until the end of what you're
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doi ng anyhow. | nean, your objectives are how do you assess
the rate and extent -- | mean, the inpact on human heal th, and
that sort of falls out |ast.

CHAI RVAN MORRI SON:  Ckay. |Is there feeling from
whoever that was --

DR. BROMN: Right here.

CHAI RVAN MORRI SON: Was it Scott or Robin?

MR ANDRES: | think it was Scott.

CHAI RVAN MORRI SON: Scott. Do you have a feeling on

that, Scott?

DR. BROMWN: Scott Brown, Pharmacia & Upjohn. Just
for context, | think what we were tal king about yesterday was
{ that the class and the proposed usage of a conpound woul d

generally cause it to be put into a particular category at the
very begi nning of the drug devel opnment process.

DR. FEDORKA-CRAY: That's right. So you don't need a
cat egori zati on.

DR. BROMN: It's already done provisionally. Let's
put it that way. Then the data we're tal king about woul d be
used to -- in this case, what |'ve used -- |'ve used the word
nodul ate that categorization, either upwards or downwards,

dependi ng upon whet her the conpound is acting in expected

4§ manner for other conpounds in that class or whether that usage

i s now bei ng shown through whatever data to be posing an

extraordinarily higher exposure to human zoonotic organi snms and
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so forth or less, and that ultimately there's going to be a
transition froma provisional categorizationto a "final"
cat egori zati on.

| use that word in quotes because you're right,
Paula, it's going to change over tine dependi ng upon the human
drug usage and dependi ng upon the data that's captured post-
approval .

But in essence, a final categorization that then
drives perhaps the threshold for the post-approval nonitoring.

Perhaps it drives the degree of vigilance in the post-approval

nmoni toring, and perhaps drives the ways the conpound m ght be
used in the field.

That was the idea of this battery of tests and that
t hroughout the process, the sponsor woul d be able to discuss
and reach concurrence with the Agency about what decisions wll
be made fromthese kind of studies, that we'd have a cl ear
decision criteria before we would enbark on these studies to
know exactly what it is that the Agency is going to decide
based upon the outcones. So that was -- that's the context
that we had for yesterday.

Agai n, when we got the notion fromthe Agency that

t hese studies are pivotal, then the question was, well, if

i they're pivotal, that neans that the Agency is using themto

make deci sions, arguably, during the FO, and then you say, how

do you wite the FO ?
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But, if they're being used for decision making, then
t he sponsor wants to know how t hose deci sions are being nade, a
priori, and that's | think, the point where we'd |like to nake
sure that that's done, not of the end gane, because then al
the noney is sunk, but rather up front where you know how you
can adjust the battleship prior to its reaching its port.

MR. ANDRES: Chuck Andres, CYM And Scott, | think
we put that under the general comments point nunber three,
standards for acceptance of pre-approval studies would be set a
priori?

DR. BROMWN:  Yes.

DR. BROMN: One nore comment, and that is that

{ the cooments that were made in a couple of the other groups

that, well, pre-approval studies really aren't necessary, and |
t hi nk that was what cane out of the other -- two of the other
groups.

| guess we sort of didn't even consider, when we
found out that these studies were going to be pivotal, and so
we didn't -- | don't know that we even consi dered whet her they
coul d be cast off as being unnecessary.

W made the assunption -- at least | nade the

assunption, personally, that since the Agency said yes, they're

i pivotal, that they were going to be required in sonme fashion or

other and we're going to try to figure out what to do to take

care of that box checking.
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(Pause.)

CHAI RVAN MORRI SON: | ' ve just suggested to Chuck, on
those three "objectives"” that we just sub those in under that
maj or objective that we have of characterizing the rate and
extent of devel opnment, of resistance devel opnent. Studies that
m ght support this or studies that m ght -- could include one,
two, three.

(Long pause.)

CHAI RVAN MORRI SON: So we have three objectives now
t hat we've --

MR. SCHUSTER: Dal e Schuster, Schering-Plough. |

mean, we're proposing these as studies that could be included

{ but | think there's very nmuch an awareness that these aren't

really going to do a very good job of characterizing the rate
and extent of resistance devel opnent that you'd predict in the
field.

l"mnot sure if we want to leave it exactly like this
or mention that that's a clear caveat of what studies we're
proposi ng there.

DR. BYWATER. Robin Bywater, Pfizer. | think the
problemw th all this is that we're going to be presented if,

if we're not careful, with the Agency setting criteria for

i acceptance or rejection of one of these studies.

Calling it pivotal and hanging the conpound on the

basis of the fact that you can transfer resistance and that
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resi stance does develop -- | nean, the expectation is that
these will be positive findings in a sense.

It's a question of how you interpret them and
therefore, I think the concern is very nuch that the pivota
nature of these studies inplies setting criteria. |In fact,
Scott said we need criteria; in one sense we do.

But the awful danger is that those criteria will be
so easily incorporated into a negative decision that it'll cone
back to haunt us, and nmaybe the conplications of doing these
prograns in full, which is what Paula was referring to -- |
mean, you can do these in a relatively sinplistic way and the

way that | think we would normally expect to do, at | east

{ sonet hi ng of these.

But if you want to do it fully and exhaustively,
you're into a huge anount of work, even in an in vitro context,
and lots and | ots nore questions.

CHAI RVAN MORRI SON: So, are you questioni ng, Robin,
the value of putting these at all or cushioning the | anguage
or --

DR. BYWATER. | just think we should nake it clear
that this is informational and we shouldn't be setting
unreasonable criteria for passing and failing at these stages.

It ought to be part of the overall evaluation which is the way
we referred to it before we were given this dreadful word

pivotal to hang onto them
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And as part of the overall evaluation, it would help
in the categorization. It would help in the design of the
post - approval nonitoring, which | think we all agree is the
key.

CHAI RVAN MORRI SON: M ke.

MR. ANDRES: If | could naybe allay a little bit of
fears and unconfortabl eness, if we think of -- 1've been trying
to think of a good analogy and |I'I|l probably get kicked for
this one but drug residues -- okay. The fact that a drug
produces "residue" doesn't render it unapprovable. Ckay.

And risk assessnments are nmade based on the residue

present, anmount, the toxicology of the anbunt and its effect it

i could have on humans. And | think as we go down this road on

the resistance issues, the sanme type of thought process wll
probably be used.

The fact that you show resi stance may not be a
trigger to say it's unapprovable. It may | ead us to, okay,
what next question needs to be answered before it satisfies our
need to protect the public health?

So, | don't think it's, you know, okay, this box is
checked, or it's a defined decision tree. |If the answer is

yes, go home, take your drug and go honme. | don't think it's

{ -- | knowit's not that. So as we finalize witing any

gui dance associated with this, certainly that will be taken

i nto consi derati on.
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DR. REDVMAN: Sharon Redman, Novartis Animal Health.
Just to Robin's point, then, maybe -- on that first objective
with the studies, that one of his points should be that -- as

far as, you know, studies could include or you could have
eval uations of studies would be a part of the overall risk
assessment, not pass/fail. Just to nake sure that those

concerns are addressed when you deliver this nessage.

CHAI RVAN MORRI SON: Ckay.

DR. REDVMAN: I n other words, you have studies --
could include -- you could have another thing that says
eval uati on of studies would be -- or, you know, sone -- you

know, it would be considered in the risk assessnent, and thus

4§ woul d not be pass/fail, because that is a nmjor concern.

You know, how can we set a pass/fail when we don't
know, really, what pass/fail is? W don't know the rel evance.
We don't know how these will play out in predictability, so

how can we have pass/fail at this point? So, we need to
continue to expand our database. W need to get to that point
where you could even do a mathematical nodel. W're not there
yet.

CHAI RVAN MORRI SON: Ckay.

DR. REDVMAN: Really, that wasn't why | wal ked up

{ here, though.

(Laughter.)

DR. REDMAN: So basically, on the point about the
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classifications, on the next slide -- yeah. Just maybe to,
once again in our comuni cations, Scott, as far as design to
nodul ate how a conmpound is ultinmately categorized, nmaybe we
shoul d use the word optim ze because that way we |ink that into
-- what we're trying to talk about is dose use rate, those
types of things.

In other words, we're not trying to squeeze it into
one category or another. What we're trying to do is
scientifically say, okay, if I do this, if I change the usage,
if I change the dosage, whatever, | will rmake a real difference
on the human heal th hazard, just |ike we were tal king about

optim zation, the dose and that type of thing. So that was

§ j ust ny suggestion, to change nodul ate to optimze. That's it.

CHAI RVAN MORRI SON:  Either to change nodul ate to
optim ze or design, nodul ate how a conpound is ultinmately and
optimally categorized? Whichever?

DR REDVAN:. The less work the better.

DR. McEVEN: Scott McEwen. Just as a follow up to
the anal ogy of the residues, | nean, it could get to the point
where it's alnost lethal for a drug, | guess. |f we had, say,
in the analogy of the residues, it's a carcinogen. M sense

is, if it is, that alnost rules it out as a food ani mal drug.

§ Right? And in this situation, there mght be sonmething that is

of that sort of degree of severity.

MR. ANDRES: Can you speak up so we can --
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CHAI RVAN MORRI SON: So that, just to kind of round

out the anal ogy, | guess, that yes, we do sort of weigh in the
toxicity of the residues and that gets factored into the MRLs
and that sort of thing, but there is a threshold which one
reaches in that anal ogy where it kind of makes it untenable for
use in food animals and it's possible that that sort of thing
woul d exist in the resistance area as well, but | agree that
the industry would want to know that, up front, so that they
can sort of weigh that in.

CHAI RVAN MORRI SON:  Just a second, Paula. So did we
-- we didn't change that word. OCh, you got -- is ultimte
-- oh no, you didn't. GCkay. So is there -- Paul a.

DR. FEDORKA- CRAY: That would be ny notion, to change
nodul ate to optim ze.

CHAI RVAN MORRI SON: Wel | again, we're not seeking
consensus but if there's general feeling that that's good, that
woul d be great. Gkay. Chuck is saying that optimze is a
strong objective and as long as you're aware of that. Okay.

MR. SCHUSTER: Dal e Schuster, Schering-Plough. [|I'm
not sure I'mconfortable with that change. 1'd prefer -- what
| heard being said was that it would optinm ze the dose or the
dosing regime or how the drug is used.

That's a very different objective than affecting the
category. | like nodul ate the categorization and | think that

should stand. But | also like the optimze the dosing regine
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and | would add that as an additional objective.

MR. ANDRES: Ckay. So you're suggesting --

MR. SCHUSTER:  You made the point. |Is that -- are
you confortable with that? That's what | understood you to
say.

DR. REDVAN: Yeah; that was definitely the context of
what | was saying. It also goes back to Chuck's point, though,
that that is a big objective for us to have, so we' ve already
said that we're not sure how we can optim ze efficacy in the
antimcrobial resistant safety factors and everything all in
t he same one.

MR. FONDRI EST: Steven Fondriest, Union of Concerned

3 Scientists. Just for clarification, that was one of Fred's

points. |I'mnot sure -- did we take that out?

MR. ANDRES: Wi ch?

CHAI RVAN MORRI SON: | think we've still got it
bol ded, questioning --

MR. FONDRI EST: The optim zing --

CHAI RVAN MORRI SON: -- whether we could do it.

MR. FONDRIEST: |Is that the sanme --

MR. ANDRES: This was a study, not an objective.

MR. FONDRI EST: Ch, okay.

MR. ANDRES: Chuck Andres, CV/M | guess when | heard
the optimze, | thought of this bullet and I'mthinking, wait a

m nute, yesterday we just heard that if we're going to be asked
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to -- and | just want clarification. 1'll type whatever the
group would want. [|'mjust a scribe.

But to ne there's a disconnect between what we just
typed and what's up here in point four, which we discussed for
alittle bit yesterday. And if it were up to nme, optimzing --
maxi m zing the effectiveness of the drug while trying to
mnimze the resistance, we just said, yesterday, may not be
technol ogi cally possible. And you know, so whatever you would
i ke, we can nodul ate that answer.

(Laughter.)

MR. ANDRES: Scott.

DR BROMWN: | really don't want us to get bogged down

§ in sone of these semantics because | think the idea is to get

the concepts out. Optimzing dose or regines, to ne has al ways
been a bit of a tenuous situation because | don't think there's
one size that fits all. W nentioned that earlier for a

vari ety of things.

What | think you could do is to optim ze the dosage
regime with respect to one or the other, either optimze it
with respect to efficacy or perhaps optimze it with respect to
resi stance devel opnent in the target organi sns.

| still don't think we have the wherewithal to

{ optim ze the dosage regine with respect to the resistance

devel opnent in zoonotics. That's the part where | think we're

nost | angui shing and where | don't know where the technol ogy
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will |ead us.

So, there are sone subtle differences in the way
those two things are worded, and | understand the desire --
we're actually trying to use what we've | earned through these
studies to better direct the usage of the product. Maybe
that's a better way to do it.

So maybe instead of optim zing dosage regi nme, just
say, better direct the usage of the product. Is that -- would
t hat work, Sharon? Wuld that work, Dale? Better direct usage
of the product.

CHAI RMVAN MORRI SON:  Characterizing the rate of

devel opnment and resi stance and sonme suggested studies that

§ m ght address that. Then we've got the objective of the

post - approval process, the objective of nodul ati ng how a
conmpound is ultimately categorized and the objective of
devel oping information that will best direct the usage of the
product. Anything else? Wat's next, Chuck?
MR. ANDRES: This | think we have al ready, el sewhere.
CHAI RVAN MORRI SON: Yes. Let's delete the |ast one.
Wiy don't we just stick that back in the general area? That's
where things go. Okay. Those are our objectives and our
di scussi ons of our objectives.
Then we went onto what data, what role could the
various types of data play, and this is where we tal ked a

little bit about mathematical nodeling, in vitro studies, in
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vivo experinents. W didn't really get into field studies, and
we tal ked about the advantages and |inmtations of those various
ki nds of data. Ckay.

MR. ANDRES: Do sone qui ck housecl eani ng.

CHAI RVAN MORRI SON: Whi | e Chuck's doing that, maybe
you just want to refer to your overheads because we're on
the --

MR. ANDRES: Ready.

CHAI RVAN MORRI SON: Ckay. One (a) is the next one,
Chuck.

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON: We said, all right, while we

4 recogni ze that the existing nmethod, 558.15, is not adequate --

we said that was --

DR. McEVEN:. Scott MEwen, University of Guel ph.
think the first two are nore comments than what are the
positive aspects of these concepts, or possibly the first one
could be, what are the limtations of the concepts. Like that
first one mght be stated as a limtation of the 558. 15.

CHAI RVAN MORRI SON: Ckay. Wiy don't we nove that --

DR McEVWEN:. The second one, | think, is nore of a
conment .

CHAI RMVAN MORRI SON: Yes, that's definitely -- and
we' ve got some view that pathogen | oad studies should be

consi dered, based -- and renenber, we're saying, out of all




1

A
4

-
(.

(@]

23

that stuff that was presented yesterday and the day before,

what were the positive things we | earned and then what were the
limtations that we | earned, and there was a view that pathogen
| oad studies should be considered, and about three points
|ater, there was a view that pathogen | oad studi es should be

el i m nat ed.

So we're passing these conments on again. W |earned
that mat hematical nodels enable us to test hypotheti cal
scenarios; interventions could fit into a risk assessnent. In
vitro studies can screen a |larger nunber or a |arge nunber of
i ssues and greater controls.

Mat hemati cal nodel s, expertise available is |imted.

| think nowwe're into limtations. A real concern of the
predictability of these pre-approval studies and how t hey m ght
predict or not predict, what actually m ght occur in the field.

DR. McEVEN:. Scott MEwen, University of Guel ph
Should we qualify the limted predictability? Does that apply
to all pre-approval studies or just one study type because |
think we're tal king here about the various concepts.

And while I'mhere, 1'd ask, with respect to the
mat hemat i cal nodeling, to me, when | was up here talking

yesterday and gi ving those exanples, | was thinking of

{ popul ati on nodels, either deterministic of the --- type.

We al so have nmat hemati cal nodeling for pharmacokinetics

and dynam cs, | guess, that it mght -- and whether or not
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those qualifiers relate to other types of nodeling, that it
could be at different |evels of organization, not popul ation
| evel . Maybe sonebody el se wants to speak to you, but | was
speaki ng here of the popul ati on type nodel i ng.

MR. ANDRES: Chuck Andres, CVYM Just so people from
a editorial standpoint, when Bob and | sit down to put all this
together so that he can present it this afternoon, if specific
exanpl es were given about study types, |'ll go ahead and put
themin bold and that is, as | said before, is the advantage or
alimtation, positive or a limtation for that particular
i ndi vi dual study type.

|f there's nothing bolded, it was essentially a

{ generalized comrent about all of the studies. So when we talk

about what's a limtation, point nunmber three under one (b),
limted predictability of what actually occurs in the field, |
think the comment yesterday was, that could be related to al
of these studi es because we -- you know, still, you're
predicting. Until it's thrown out in the field, you're really
not going to know.

DR. McEVEN: Scott McEwen. As |ong as everybody
remenbers that, because the way it's laid out here, that kind

of could be interpreted to nean -- limted predictability could

i apply to mat hemati cal nodel s because that's kind of bol ded up

top when it fact it -- you know, as it's witten there, and

what you just said, it applies to all of the study types.
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MR. ANDRES: Well, what we can do is, instead of

getting bogged down in kind of ordering, when we sit down to
put all this together, we can group all of those that are
specifically study oriented coments and those that are general
comment s about across all studies. |Is that satisfactory?

CHAI RVAN MORRI SON: And when we do that, Scott, your
point is mathematical nodels for sinulating popul ati ons.

That's what you were conmenting about.

DR MEVWEN: | was. But | was just a little worried
that we point out the deficiencies of nodeling, which we always
do, but we tend not to point out the conparable deficiencies in
t he ot her study types.

Li ke, when | said that it requires assunptions, well,
we nmake the same or even | arger assunptions about experinents
and in vitro studies, but we usually don't state them
explicitly so they don't get the sane attention

And so, historically, there's been a | ot of
condemmati on of nodeling for that reason, when you coul d make
the sane, in effect, condemation of other study types. So
it's just the question of balance that we |ay out the
advant ages and di sadvantages of all the study types and not
sort of pick on one.

CHAI RVAN MORRI SON: Well, | nost certainly heard
point three as referring to all these pre-approval -- in vitro,

mat hemati cal nodels, a real concern about the predictability.
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Point four, that these studies be as robust as necessary to
address the objectives.

(Pause.)

MR. SCHUSTER: Dal e Schuster, Schering-Plough. [|I'm
not sure if we're capturing it here or el sewhere, but one
comment that | think nerits nmentioning is that there's a need
for validation of any pre-approval studies.

|f there were validated studies, robust studies, that
existed, it mght nmake sense to apply them It's a deficiency
in technol ogy, not a deficiency in need for the studies, | see,
and we can nmake that here or el sewhere.

| had maybe just a clarification on what | feel about

i t he pathogen | oad studies. | guess ny viewis it's a bit going

too far to say that they should be elimnated for the current
requi renents. |I'mnuch nore confortable in saying that for
t herapeutic drugs like we're tal king about primarily here.

It doesn't make sense to add a requirenent. So ny
view, it's not expandi ng pathogen | oad studies onto therapeutic
drugs. |I'mnot ready to say whether it does or doesn't nake
sense to elimnate themfor feed additive studies.

MR. ANDRES: | guess when that point canme up

yesterday, there was a feeling that -- on the positive side

{ t hat they shoul d be considered, which is what |I'm hearing you

say now, for certain types of conpounds, certain types of uses.

And a limtation we put down, some people voiced the opinion
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t hey shoul d be tossed; they shouldn't be considered at all.
And all I'"mtrying to do is capture -- again, we're not trying
to achi eve consensus or agreenent, other than people who have
said what they said. They feel like their voice is being
captured here and we're not, you know, skew ng the

presentation. So, those that felt that --

MR SCHUSTER | guess --

MR. ANDRES: Those that felt --

MR SCHUSTER | can add --

MR. ANDRES: -- pathogen |oad studies should be

elimnated, and | can't renmenber who brought that point up

yesterday. |If that's sonething that, you know, what you've
i heard today changes your m nd, hey, I'mthe scribe.
MR. SCHUSTER | would just like to clarify in ny

m nd when we were tal king about it, and I don't knowif it's
true of anybody else, the issue is, should it be elimnated
fromthe Franmework docunent which requires it for al
antim crobial s.

And | definitely agree with that. |'mnot sure that
| would want to go so far as to say it should be renoved from
558. 15 studies which are applied solely to gromh pronotion
products. Anybody else, | would be interested in --

CHAI RVAN MORRI SON: You woul d suggest we add pat hogen
| oad studies should be elimnated for therapeutic applications?

MR. SCHUSTER: Shoul d be not -- not applied to
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t herapeutic antimcrobials -- or therapeutic applications uses
of antim crobials.

CHAI RVAN MORRI SON: Ckay.

DR SILLEY: Peter Silley, Don Witley Scientific. |1
just think on the pathogen |oad issue, just carry it on from
that. One of the reasons why | believe we're saying that they
per haps ought to just be elimnated conpletely is because how
one interprets the data, the problens, the variability, what
the studies actually nean, those are issues and surely they
apply to whether we're | ooking at a therapeutic or sonmething in
f eed.

It's not a rationale in terns of the study type.
It's actually just the nature of the data we're generating
means it's alnost irrelevant, and therefore I woul d advocate
that they should be renoved conpletely.

CHAI RVAN MORRI SON: So, we better not add that to
that -- put it as a separate point? And it gets back to the
suggestion earlier, maybe there ought to be a whol e di scussion
or a whol e breakout or a whole neeting on this whol e pathogen
| oad issue.

DR. BYWATER. Robin Bywater, Pfizer. Maybe we could

j ust say pat hogen | oad studies are particularly pointless for

{ t herapeutic products. You know, to at |east make it quite

clear that as far as therapeutic products are concerned, they

really don't make any great sense -- short term high dosage,
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1 you know.

Anyt hing which is going to be long term there's at
| east a possibility, but as Peter says, there really isn't a
decent way of testing. The existing nmethod is inhumane,

i naccurate and probably m sl eadi ng.

DR. McEVEN:. Scott McEwen. They're not limtations
as witten. Those are conments. They're suggestions. | nean,
if you're going to say that the existing pathogen | oad studies

are not predictive or are inprecise or are invalid, then those
are limtations. But as witten, those are -- it's not stated
as limtations.

MR. ANDRES: Right. And | think, you know, we go

i back to the study concepts that were di scussed on, | guess now,

what -- we're tal king Tuesday. It's now Thursday. On Tuesday,
what were the positive aspects of those concepts and what were
the limtations of those aspects that we heard on Tuesday? And
that's what we're trying to capture in answering question -- |
guess |'ve got them nunbered as 1(a) and 1(b.)

DR. McEVWEN. Well, as | said yesterday, | don't think
that we were presented information that would allow us to nake
a judgnment about whether they were effective or not. W were

just presented with information that said that there were sone

{ drugs deni ed approval, on the basis of those, and sone that

weren't. But, you know, from an objective sense, there were no

data, that | saw, presented that would allow us to nake those




1

A
4

-
(.

(@]

30

j udgnent s.

DR. FEDORKA- CRAY: Paula Cray. | would agree with
Scott that there were not study concepts. There were ideas.
There were about 300 questions that were presented. But there
was not hing that was presented that could be evaluated. And |
woul d al so agree on the pathogen | oad, should be a separate
i ssue apart fromresistance because it's not -- it's a
conponent of resistance but it's not resistance, per se.

You know, you're not |ooking at an MC. You' re not

| ooking at whether it's sensitive or internediate. It's an
effect of antimcrobial use and that's a whole -- that's an
entirely separate issue.

CHAI RVAN MORRI SON: So perhaps what we're hearing is
that back in our general, overall comments section we shoul d
have pat hogen studies -- pathogen |oad studies should be, sub
(1) elimnated because sone people feel they should be
elimnated. Sub (2) elimnated for therapeutics. Sub (3)
included for all, because we've had all views so far.

DR. FEDORKA- CRAY: That was just nmaking ny comment
that I think it should be considered entirely as a separate
area, separate fromthe resistance issue because it's not

determ ni ng whet her the pathogens that you woul d be affecting

§ in a lone study are resistant or sensitive or -- it has to do

with levels and that's entirely different than resistance.

CHAI RVAN MORRI SON: Ckay.
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DR. FEDORKA-CRAY: It's two separate issues.

CHAI RVAN MORRI SON: Ckay.

DR. BYWATER. Robin Bywater. | think Paula's got a
good point there. Essentially, pathogen |oad studies are
anot her aspect of the toxicology, safety programfor the drug
and it certainly isn't a resistance issue, exactly as she says.
And then that is a further reason for elimnating them
al together, fromthis consideration.

CHAI RVAN MORRI SON: Ckay.

DR MEWEN:. Scott MEwen. | think we need to wite
that comment down as a suggestion or conment, the notion that

t hey be considered separately or in another form or sonething,

i because | think everybody seens to agree with that.

CHAI RVAN MORRI SON: You know, we're doing such a fine
job here, you're going to have trouble not just adopting this
verbatim Ckay.

(Pause.)

CHAI RVAN MORRI SON: All right. So continuing on our
[imtations; we're alnost done this. | believe, Scott, that's
host/environment. A limtation is that in these pre-approval
studies, that you have |limted ability to eval uate the
host/envi ronnent factors.

MR. ANDRES: This was on an in vivo study, wasn't it?

DR. McEVEN: Yeah, | think | was just yakki ng about

different types of studies and said that -- | think it was the
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in vitro ones, so that -- | think that comment, as | recall,
referred to the in vitro.

CHAI RMVAN MORRI SON: In vitro studi es?

DR McEVEN: In in vitro studies we have -- we're not
as able to | ook at host/environnental factors. | think that
was - -

CHAI RVAN MORRI SON:  Does that the duplicate what
you' ve got below, |limted because of --

DR McEVEN. | guess so. | nean, | --

CHAI RVAN MORRI SON: Ckay.

DR McEVEN: | didn't have it witten down.

CHAI RVAN MORRI SON: Ckay.

CO- CHAI RPERSON SI NDELAR: | thought | heard you say
it was the host, the factors with the host as opposed -- within
the factors within the environnent and control | ed environnment

as opposed to the variables within a host.

DR. McEVEN: Yeah. | nean, yesterday was so | ong
ago. | think we're tal king about -- said that we need to
consi der agent/host/environnent issues within -- or it would be

ideal to | ook at those within the context of pre-approval, and
that the in vitro studies, sort of by nature, tend to be nore

useful, | guess, for the agent related issues, although we

i heard about in vitro nodeling of gut ecology and that sort of

thing which brings in the -- in sone of the environnental

i ssues.
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That the animal studies, by nature, allow us to | ook
at those host factors and, in general terns, the field studies
allow us to look at a bit of nore of the environnental -- the
contextual stuff, although we can al so consi der agent and host
issues in the field studies. |I'mnot sure how hel pful it is to
go down that road very far.

But | guess, in general ternms, the in vitro studies,
they suffer fromthe generalizability (sic), | guess, or
rel evance to the real world, as a general statenent, and the
cl oser you get to the field studies, the nore relevant it is to
the real world but the harder it is to interpret and the harder

it is to undertake them and the nore expensive it is. There's

§ a kind of a hierarchy in that sense, analogous to -- | guess to

the sort of devel opnent phase where you kind of work up through
different species and into clinical trials.

CHAI RVAN MORRI SON: Ckay. So your suggestion is,
there's three considerations, the agent, the host and the
environment, that in vitro studies are particularly good and
appropriate for studying the agent but have their limtations
because you can't -- it's difficult to predict, difficult to
extrapolate. You' ve got in vivo studies, expensive, big pig

nunbers. And environnental studies lack -- difficult for |ack

i of control, all the confounding vari abl es.

DR. McEVEN:. Yes. And | guess, also, if we're

tal king about field studies with natural exposure, then there
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are statistical power issues that are usually a major problem
there. And so, they need to be large in order to have nuch
chance of telling us things and that -- there are major issues
of cost and | ogi sti cs.

CHAI RVAN MORRI SON: Ckay. Anynore comments on -- |
t hink, then, what we'll see here in a couple of slides -- is
that it for where we got yesterday other than general conments?

Dave.

DR. WH TE: Dave Wite, CV/M | think 1'd like to
al so nention somewhere in here, sonething that Dal e brought up
about validation, standardization and reproducibility of these

tests, if it's anin vivo or invitro. | mean, is this only

§ going to be done in this one lab or can | reproduce it in ny

lab, and if we can't --
CHAl RMAN MORRI SON:  The need for standardi zati on?
DR WH TE: Yes; | would go with that.

CHAI RMVAN MORRI SON: |s that across all three studies,

Dave, or --
DR WH TE: Yes.
CHAI RMVAN MORRI SON:  So it's a general conment?
CO CHAI RPERSON SI NDELAR: A limtation?
DR WHTE |I'dlike to-- well, it's alimtationis
{ what |'msaying. |It's the |ack of standardization.

CHAI RVAN MORRI SON:  Difficulty of -- okay.

DR. WVH TE: That's what | neant.
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CHAI RVAN MORRI SON:  Ckay. GCkay. Good thinking.

DR. FEDORKA-CRAY: | think that you don't want to get
caught in saying that these have to be standardi zed for --

DR WHITE: No; | wasn't getting that --

DR. FEDORKA- CRAY: Right; yeah, that the
reproducibility is probably going to be horrendous. |If you go
to a field and you try to reproduce a field study, then what
you're saying is, is that -- for instance, when we go in and we
| ook at salnonella over time, and on a slide in particular that
| showed yesterday, it's rare that you're going to find the
sane bacteria there all the tine.

And each of the bacteria have different properties

§ with respect to resistance acquisition, acquisition of

resistance attributes, and so, if the demand is there for
reproducibility over time in field studies, that's going to be
very, very difficult to achieve for sonme of the zoonotics in
particul ar.

CHAI RVAN MORRI SON: | npossi bl e.

DR. FEDORKA- CRAY: It woul d be inpossible.

CHAI RVAN MORRI SON: Yeabh.

DR. FEDORKA- CRAY: Exactly. And | think that's what

it cones down to. And even doing controlled, challenge type

{ studies, one of the things that you woul d have to ask yourself

inthe fieldis, is howcan you mmc all of the variables, you

know, even in -- when you do |ab type studies and you're
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tal ki ng about reproducing that, it becones very difficult to
i nclude multiple bacteri a.

You can really only do that on a singular issue. You
know, you can't -- you don't have a very good idea what the
interaction is when you begin to add nmultiple bacteria to it.
So then, how do you, in essence then, design a study where all
of that can be eval uated because that's what's really happening
in the real world.

And the problemwith the real world is, you can't
reproduce it all the time. So you have general ideas but when
you actually inplenment some things, then it doesn't -- it just
doesn't hold up. And one of the -- and so, I'Il leave it at
t hat .

CHAI RVAN MORRI SON: So the need for reproduci bl e,
repeat abl e studi es needs to be bal anced agai nst the breadth of
possi bl e study factors out there and if you have a study that's
al ways repeatable, then you' re not going to get very wide in
terms of your study factors?

DR. FEDORKA-CRAY: You're going to be limted in the
nunber of -- | don't want to say points because you' re putting
the bacteria in, but the nunber of design factors that are
going to be able to be included in any one study is going to be
limted.

CHAI RVAN MORRI SON:  Yeabh.

DR. FEDORKA-CRAY: And this is both in vitro --
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mean, in the lab and in the field, too.
CHAI RVAN MORRI SON:  Did you get that?
MR. ANDRES: Yeah, | think I've got all that down.
CHAI RVAN MORRI SON: Ckay.
MR. ANDRES: That's what | have. | nean, Paula, you
gi ve a suggestion how you want to capture that as a limtation

of the concepts that we heard Tuesday?

DR. FEDORKA-CRAY: | think --

MR. ANDRES: O do you want it put under general --

DR. FEDORKA- CRAY: Well, yeah. | think that you
could put sonething -- no, | think it should go here, but |
think that you're going to have -- you would have to say

i sonething |ike design -- you know, there will be sonething

about limtations in design. Yeah, | don't knowthat it's |ack
of study and I'mjust |ooking at that now. Lack of study

val i dation as opposed to sonething along the reproducibility
guestions. Because each study is validated in itself, but you
don't -- you know, it's --

DR. BROMN: Scott Brown, Pharmacia & Upjohn. The
semantics | think we're trying to get at are inportant here, in
one respect that, what is reproducibility? Can you get the

sane results, tine after tine after tine after tinme with the

{ sane study?

The second one, which | think a |lot of used the word

validation for, is, do the results of this study infer
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correctly what will happen in the field? The inference space
for these studies is a trenendous issue and | think that's the
part that some of us who were tal king about validation were
concerned about, is the real inference space, froma
statistical perspective of these studies.

So one is reproducibility. Can you do the study?
Can you transport it to another |lab? Can they get the sane
result? And then the other one is the -- what can you infer
fromthese studies and is that -- has that been validated?

CHAI RVAN MORRI SON: Do we nmean by that, Scott, the
limted predictability?

DR. BRONWN: That's a big part of it, yeah, | think

j SO.

CHAI RVAN MORRI SON: | think we have that limted
predictability. Maybe what this point was trying to get at is
the need for reproducible lab protocols or the |ack of --

DR. McEVEN. How about, to follow along with what
Paul a was saying -- Scott MEwen again. How about as the |evel
of conplexity of the experinents and studies increase, the
ability to reproduce them and val i date them decreases?

CHAI RVAN MORRI SON: Thank you. Wonderful .

(Pause.)

CHAI RVAN MORRI SON: As soon as Chuck -- so | think
that finishes, | believe, our limtations that we listed. 1Is

that right?




39
MR. ANDRES: Yes.

CHAI RVAN MORRI SON:  Ckay. The next question that
we're going to address is nodeling. As we think about in
vitro, mathematical or perhaps in vivo, if you were going to do
a pig experinent in the pre-approval session, what factors
woul d you consi der when nodel i ng di sease resi stance or
antibiotic resistance?

And let's | eave the pathogen |oad part out for now.

So what factors in your study design, as you listen to all of

those -- we're on question three now.
(Pause.)
CHAI RVAN MORRI SON: | think, actually, what we've

{ done is, alot of those [imtations we were listing off as

advant ages and di sadvant ages of different kinds of studies,
rol es of data.

On that question two, what role could the various
types of data play in evaluating mcrobial effects? Are there
any additional comrents?

(Pause.)

CHAI RVAN MORRI SON: | think what's happened, Chuck,
is that in yesterday's discussion, we got to that question and,

if I remenber correctly, what we' ve done is in sone of our

{ points under limtations, those are actually referring to

different kinds of studies and the roles of those data.

(Pause.)
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CHAI RMAN MORRI SON:  Aleta is confirmng for ne that

she feels we've answered a | ot of two.

CO CHAI RPERSON SI NDELAR:  It's just when we were
| ooki ng at the objectives of the pre-approval studies and we
wer e maki ng comments, many of them the purposes of the study
and the utility in |like post-marketing surveillance, so | don't
want to inhibit any further discussion on nunber two.

| nean, if there are any other comrents that you
would i ke to say that the role of the mcrobial effects would
pl ay, please conme forward and nmake that. W are really under
time constraints and we want to nove forward on trying to

provi de an answer to all five questions and any other issues.

{ But, if there are any additional comments on the roles, please

step forward and make them

(Pause.)

CO CHAI RPERSON SI NDELAR:  Okay. So let's nobve onto
guestion nunber three.

CHAI RVAN MORRI SON: Ckay. Al right. So, question
three, there's really two types -- two subquestions. One is
regardi ng nodel i ng resi stance devel opnent and the other is
pat hogen | oad changes. And so, what | would suggest is that we

first tal k about what factors shoul d be consi dered when

i nodel i ng resi stance devel opnent.

This is sort of -- you know, you heard Paul a and

di fferent speakers yesterday say, here are all these issues
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that influence the study outcone. And what | hear this
guestion telling us is, well, how would you rank these if you
want, and if you're going to go and nodel resistance

devel opnent, what are the really inportant factors that you
woul d i ncorporate into your study design?

DR. BROMN: Scott Brown, Pharmacia & Upjohn. [|I'm
struggling a little with knowi ng exactly what this question is
trying to head toward but let ne take a stab at it and see if
I"min the right direction.

If I understand risk assessnments, and | had a | ot of
experiences with mathemati cal nodel i ng and pharnacoki neti cs,

one of the things that those two things together do is identify

{ a | ot of assunptions and they also identify sone of the

uncertainty with those assunptions and you can actual |y nodel
what tweaki ng sonme of those uncertainty areas will do to the
predi cted out cones.

To me, one of the things that could be done with both
of those, and I think it's nice to have both of them together
because they approach from conpletely different methods,
mat hematically, and if you get the same kinds of results, then
you sort of have a lot greater confort that you're in the right
direction.

| think what those two things could do, those two
tools could do, is to actually identify those factors that are

i mportant in resistance devel opnent in swi ne and perhaps
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pat hogen | oad changes.

They woul d then be nore vigilantly identified and

vigilantly nonitored in the post-approval process. | would
strongly urge us not to say that those will be the things that
wi |l inpact on resistance devel opnent, but | think it's

important for us to say that those two tools mght give us a
direction in which to ook, ultimately, in the way that we
nodi fy usage patterns and the way that we nodify -- the way
that the antibiotic or the way that the particul ar usage is
being done in the field. So, |I don't knowif that's the right
direction that the question was intended, but that's --

CHAl RMAN MORRI SON:  And the two tools, one was

4 mat hemati cal nodel i ng and?

DR BROWN: The other was risk assessnent.

CHAI RVAN MORRI SON: Ri sk assessnent .

DR. BROMWN: The conpartnental nodeling is the one I'm
t hi nki ng about that Dr. Lipsitch was tal ki ng about. They
real ly approach things very differently, both mathematically,
but with very different mathenmatical assunptions as part of the
Fr amewor k.

DR. McEVEN: Scott McEwen. | agree entirely with

what the other Scott just said, and |'d say that goes for al

i t he types of mathematical nodeling, the pharnmacokinetics,

phar macodynam c, the risk assessnment and the popul ation

dynam cs type nodeling of Mark Lipsitch's.
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But | would add to what he said in the sense that
t hese -- where possible these pre-approval studies and so on
shoul d assenbl e data that could be used to fortify these types
of nodeling to fit the paraneters, too, and hel p us understand
the structure of these nodels.

So in a sense, the data gathering that is part of
this, these pre-approval studies, where possible, should be
designed with a view to hel ping us do the nodeling.

CHAI RVAN MORRI SON: The ot her -- we probably
shouldn't limt ourselves just to these mathenmatical anal ytical
nodel s because anot her nodel that was presented | think was the
pig gut nodel, in vitro pig, sort of in vivo pig gut nodel.

DR. FEDORKA- CRAY: Paula Cray. | think, when | | ook
at this question, and it says what factors should be considered
when nodel i ng resi stance devel opnment and pat hogen | oad, | guess
what conmes to mind is, is that the conplexity of design is
going to limt the applicability in answering how resistance
will develop in nmultiple -- in field environnents, in the real
world, which is ultimately where you're taking it.

CHAI RVAN MORRI SON: The conpl exity of design is going

DR. FEDORKA-CRAY: Is going to limt.
CHAI RVAN MORRI SON: -- limt it. Limt the --
DR. FEDORKA-CRAY: It's going to limt the, you know,

the applicability for taking the information and translating it
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to the real world. | think that should just be recognized,
that all of those factors | tal ked about yesterday and really
-- and in tal king about in devel opi ng animal nodels to | ook at
everything, and we just said -- we just went --

| mean, a lot of this I think we've tal ked about in
sonme of the other sections, that |'ve seen, that's already down
on paper. And you know what we're really addressing here is
the conplexity going to be a limtation

CHAI RVAN MORRI SON: You're an expert and you' ve done
an enornmous anmount of work in this, if you were to say, what
are the top five factors that you think will have the nost

ef fect on resistance devel opnent, what m ght those be? Qut of

{ t hat conplexity of nature out there and things that you' d | ove

to be able to understand, if there was five factors that you
t hought, these are really inportant?

DR FEDORKA- CRAY: In ten seconds or |ess?

CHAI RVAN MORRI SON:  Yeabh.

DR. FEDORKA-CRAY: | would really hesitate -- | nean,
you know, | would hesitate to put down any factors. | nean,
think the conplexity issue is a factor itself, and | think that
if you -- you know, when you start |ooking, if you want to say

sonmet hing very specific that you really can't pick five because

§ -- or you can't pick two or you can't -- because what ends up

happening is, is that they're all intertwi ned, you know, as

you' re goi ng down.
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| nmean, in just designing an ani mal experinent and
| ooking at age and -- | mean, this should be influenced by --
to me, if you have an indication for a particular drug, | nean,
we all -- 1 mean, | would always go back to, you have a drug

and you have a | abel indication.

The |l abel indication is for a particular aninmal at a
particul ar age for a particular disease. Right? | nean,
that's the whole premse of this -- drug, aninmal, disease, and
it's going to be given for a certain period of tine.

And so, how does that influence, then, what you're
going to essentially put into the herd or the pen or the

envi ronment and predict what's going to happen next. And |

J think that the conplexity of that premse limts, you know, the

predictability.

CHAI RVAN MORRI SON: Yeah. But let's say -- you know,
we saw a nodel yesterday; we saw popul ation size -- you know,
the size of the herd or the, sort of the degree of
intermngling within a herd is going to influence it.

DR FEDORKA- CRAY: Well, concurrent disease.

CHAI RVAN MORRI SON:  Age.

DR. FEDORKA- CRAY: Age, concurrent disease.

VO CE: Target pathogen

DR. FEDORKA- CRAY: Target pathogen, stress.

VO CE: Disease background of the herd.

DR. FEDORKA- CRAY: Disease background of the herd.
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VO CE: Al 300 questions.
DR. FEDORKA- CRAY: All 300 -- yeah. | mean, | think
there was a list of twenty points that | put up -- genetics of

the herd, you know. And if you |ook at the farm design itself,

access to other aninals.

CHAI RMAN MORRI SON: WAst e nmanagenent system

DR. FEDORKA- CRAY: Waste managenent. Managenent in
general .

DR. BROMN: --- nention drugs, Paul a.

DR FEDORKA- CRAY:  Drug.

(Laughter.)

CHAI RVAN MORRI SON: The drug.

DR. FEDORKA-CRAY: | did nention drug earlier. That
was acknowl edged. | nmean, | think that sonetines, |ike when
see a question like this that's so broad, | mean, to ne,
there's sonewhat of a disconnect between -- here you' re talking
about drug, bug, animal, a particular indication.

And now you want to throw in everything that happens
from you know, time of farrow ng through to the sl aughter

plant and the predictability becones really limted in that

scenari o.
MR. ANDRES: Chuck Andres. | think maybe to pull the
i scope in on the question a little bit, and I'Il try to use
anot her anal ogy that maybe fits -- if you | ook at effectiveness

studi es, okay? W certainly don't require that you test them
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under all potential conditions of use prior to approval. It's
essentially a grab sanple, if you will, of the environnents
that this product could be used in. And | think the simlar
type logic here is that, yeah, we could probably sit and go
through and list 300 factors that should be consi dered, and at
sonme point in tinme, when CV/Msits down with a drug sponsor,
we're going to go through and say, okay, what's really doabl e?
Wat's really inportant when we start tal king about these
factors? And that's where, froma gui dance standpoint CVM s
trying to get your input as to --

DR. FEDORKA- CRAY: (kay. But see, but then the
frustration -- I'Il just cut in right here then.

MR. ANDRES: Ckay.

DR. FEDORKA-CRAY: Is that you're saying that this is
a scenario that you're going to operate under, and | would cone
back to you and I would say that it would be totally dependent
upon the application that was being put forward.

MR. ANDRES: And |'d say, okay, fine.

DR FEDORKA- CRAY: And so, | think that's where it
has to be recogni zed, the conplexity of the design. | think
that these -- to go through sone of these questions, they're

broad in itself, and what you' re asking are for very specific

{ suggestions for scenarios that nay change every tinme you wal k

t hrough that door.

And | think that, you know, that the presentations
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1 yesterday certainly gave you that grab bag to pick from so in
4 answering these types of questions, that the focus would be

3 nore on the recognition that these -- that sonme of these types

4 of issues that we're approaching or that you' re | ooking for

(@]

answers for, there may not be an answer that could be

g applicable either across the board or an answer that can be had

{ at all.
g But one of the things that | would, you know, caution
9is, isjust -- is trying to have an answer for everything when

14 there can't be an answer soneti nes.

11 MR. ANDRES: But one of the exercises, | think, that
14 t he breakout groups were trying to get -- are there -- what you
13 heard on Tuesday, | guess -- was it Tuesday? 1Is there specie
14 difference? W're talking -- this is the nonogastric. W can
19 call it swine because if it was poultry, you would be over

14 there.

17 Are there factors that we shoul d consi der when you're

14 tal ki ng about sw ne studies? Swine drugs for use in sw ne that
19 we shoul d consider, that should be considered when we talk

20 about nodeling resistance developnment? O is it --

21 DR FEDORKA- CRAY: | think that those --

272 MR. ANDRES: -- universally, you know, the |aundry

23 list of 300 things and it applies whether you' re tal king the

24 rum nant down at the other end, the avian or here or are there

28 di fferences?
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DR. FEDORKA- CRAY: (kay. But maybe -- | nean, |'m

just -- I'mcapturing that and saying that the conplexity of
desi gn mandates that the situations be evaluated on an
i ndi vi dual basis, and that when you | ook down through that
laundry list that that laundry list is going to -- you will --
that you'll have to pick and choose as you're goi ng down
t hrough for particular applications.

The very obvi ous ones are the ones that were just
listed. | nean, the managenent, the stress, the age of the
animal, the genetics, the managenent, proximty to other

ani mal s, | agoon, waste nanagenent features, herd health.

CHAI RVAN MORRI SON: | think just by listing them
{ we're answering this question, so -- because for all we know,
the people who are -- and it wouldn't surprise nme at all -- the

peopl e who are | ooking at this and evaluating this nay not have
been on many farns. And so, | think it has value in just
listing these, and the fact that it's very conplex. Scott.

DR. McEVEN:. Scott McEwen. 1've been trying to think
of sonething specific to swine and | can't think of anything;
maybe sonebody el se can, that all those things seemto apply to
all the food ani nal species.

And the second point is, I'mnot sure we captured the

{ el ements of Scott Brown's comments about the nodeling. And

down bel ow, mat hematical nodeling, and | would put in brackets

there, Pk, Pd, popul ation dynam cs, risk assessnent.




MR. ANDRES: Say it again.

DR. McEVEN: Popul ati on dynam cs, risk assessnent.

DR. BROMN: The point that | was trying to make
earlier was that this mathenmatical nodeling can identify
factors that we'd have to be on alert for, post-approval.
Under the bullet point just above that, the nmathemati cal
nodel ing can identify factors that nmay substantially affect
resi stance devel opnent, post-approval .

And | think, then, Scott MEwen's conmment was that
t he pre-approval studies, he would like to see them generate
data that would help feed into those mat hemati cal nodel s.

MR. SCHUSTER:  Yeah, I'mfinding this question

{ confusing as well and | think we're tal ki ng about two things

50

and it mght be helpful to break themup. One would be ani ma

study type of nodels, how would you design a study in pigs?
Certain factors would apply to that.

O her would be nore of a theoretical prediction and
that woul d be maybe a mat hemati cal nodel or a risk assessnent
type nodel or sonmething. Maybe if we break out the factors
both ways, it'll clarify that.

My own input is, if we're trying to predict a nore

n

theoretically, key factors are class of drug. W know sone are

{ nore readily induced resistance than others. Another factor

spectrumof activity, if it has activity against zoonotics or

not, or against conmensals or not.

is
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And a third factor woul d be gut exposure of the drug,
given its whatever route of adm nistration. An injectable may
or may not give heavy exposure to the gut.

CHAI RVAN MORRI SON: So those woul d be three key
el enents that you would want to understand to build your
mat hermati cal or risk assessnment nodel ?

MR. SCHUSTER: | think, theoretically, those three
factors could give you a sense of, is this a high, |ow or
medi um | evel of concern of drug? |[|f the drug didn't expose the
gut flora significantly, you m ght argue that there's no need
to do --

CHAl RMAN MORRI SON:  And those three factors, |I'm

{ going to guess -- if we had another type of nodel being the pig

gut nodel that we heard about yesterday or the in vitro nodels,
not mat hemati cal nodels, those three factors would influence
those, too, wouldn't they? Those three factors are pivotal to
any kind of nodel --

MR. SCHUSTER:  Yes, but they'll come out. |If you run
the study, they'Il be built in as a matter of course. You
woul dn't have to worry about that in the design of the study.
You're going to know your route of adm nistration and your dose

and what ever that should be is going to influence and you'l

i get a readout.

But fromthat standpoint, | think key factors are

what species of organismare you | ooking at or are you going to
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1 challenge it with, what specific strain, because we know
4 there's species and strain differences. | nmean, dramatic

3 differences.

4 CHAI RVAN MORRI SON: These are now pi g nodel factors?
g MR SCHUSTER: These woul d be ani mal nodel factors.

g CHAI RVAN MORRI SON: Ckay.

T MR. SCHUSTER: Clearly, interactions or exposure to
g an outside influences. |If it's an isolated systemor if it's

g free to interact with all of the things, insects, birds,

14 residues froma previous study. | mean |eftover manure or

13 contam nants, human interactions. So | would call that outside
14 interactions are clearly going to be key.

13 If you're a conpletely isolated system you're

14 essentially doing sonething like an in vitro study where this
19 strain does or doesn't nutate to devel op resistance with this
1€ exposure, whereas if it's a nore open system say on a

17 commercial farm you could be dealing with hundreds of

14 different strains and any one of them m ght be selected for or
19 not in the given study.

2( That's nmy short list of key factors and | m ght have
21 others if | give it nore thought and |I'm sure ot her people

24 m ght add sone things, too. But, |I think the conplete list is
23 nothing short of 300 factors that we heard the experts say, and

24 1'mnot qualified to say which of those are the nost inportant.

29 CHAI RVAN MORRI SON: So we've got our -- to put it
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into three big categories, you' ve got your farnifenvironnent
factors, a bizillion of them

MR. SCHUSTER: Ri ght.

CHAI RVAN MORRI SON: You' ve got your drug factors,
whi ch were the class of drug, the spectrum and the gut
exposure.

MR. SCHUSTER: Ri ght.

CHAI RVAN MORRI SON: And then you' ve got your strain
or species of organismfactors.

MR, SCHUSTER:  Yes.

CHAI RVAN MORRI SON:  The speci es of organism the
strain of the organi smand outside influences.

MR. SCHUSTER And it's ny view that certainly the
drug factors, and maybe if you're only interested in certain
zoonotics because of spectrum of activity or sonething, you
m ght have sonme sense of whether that needs to be investigated
with a study put in practice or just theoretically.

It's nmy view, if your drug doesn't expose the enteric
mcroflora to a significant extent, it's very unlikely to
sel ect for resistance anong the enteric zoonotics and it's very
unlikely to affect pathogen | oad.

Scott wants to open a can of worns that |'d rather

§ not go in. He's suggesting an environnental influence of the

drug, which | would consider that in an environnental safety

stuff and if we build in resistance there.
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What we're focusing on in this conference is the
resi stance selection and the target aninmal and that's what ny
comments are limted to. | chose to limt it that way.

CHAI RMAN MORRI SON:  Good tinme for a coffee break, and
we'll try and catch up here.

(Brief recess.)

CHAI RVAN MORRI SON: W' ve been tal king about factors
that we would like to incorporate or we would |ike to consider
as we try to nodel resistance devel opnmrent and we had sone
general comrents with regards to this topic, that the factors
that affect the nodeling may change from product to product,

that the conplexity of the design, that these designs are going

§ to be incredibly conplex, especially when you go to the field

and may limt the application, and that these mathenati cal
nodel ing can identify factors that nmay substantially affect
post - approval nonitoring. Gkay, Chuck; was there one nore?

MR, ANDRES: Nope.

CHAI RVAN MORRI SON: No? GCkay. Then we said, well,
there's really three categories, or three if you lunp these
factors into three categories, there's three categories. One
was the drug factors; two was the pathogen factors; and three
was the environnment field factors.

Wthin drug, we said there's the class of drug, the
spectrum activity and the degree of gut exposure. Wthin the

pat hogen, there was the species and strain. And then, with
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environnment, we just started listing themoff and recogni zi ng
we'll never get to all of them-- herd size, disease status,
genetics, waste nmanagenent, herd managenent, feed source,
stress, the age profile, etcetera. Scott.

DR. McEVEN:. Scott McEwen. | guess, technically, if
m ght be an advantage to take out sonme of the host factors and
make a host category because we have an agent category, an
envi ronment category.

CHAI RVAN MORRI SON: Ch yeah, that woul d be good.

DR. MEWEN:. So there's |ike age and genetics and
that sort of thing.

CHAI RVAN MORRI SON: True epi dem ol ogi st. That would

i be great. So there's a fourth category of factors. There's

drug. There's the bacteria. There's the host and there's the
environnment, and we'll pull out a few of those environnment ones
and stick theminto host |ike genetics, age, stress.

MR. ANDRES: So here you want to put --

CHAI RVAN MORRI SON: So there's one nore --
environmental field factors, another big bullet, host.

MR. ANDRES: |'ve got this duplicated so what |'m
going to do is what do we want to call --

CHAI RVAN MORRI SON: Ch, okay.

MR. ANDRES: The fourth --

CHAI RVAN MORRI SON: Host .

MR. ANDRES: Host; okay.
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CHAI RMVAN MORRI SON: Del ete herd size, del ete disease

status, del ete waste nanagenent, |eave genetics, and make
stress and age, two. Stress and age. And |I'msure there are
others. Are there other big ones that occur to you as you

thi nk about it as host?

VO CE: | mmune st atus.

CHAI RVAN MORRI SON: I mmune status. |s that
stress/immune status? That's what really stress is, | think.
O no? W can put two; | don't care. Stress, imune status.
Par don?

DR. MJUDD: Concurrent --

CHAI RVAN MORRI SON: Concurrent infection? Health

J status?

MR. ANDRES: Wbuld you want that on both
environnmental -- we've had --

CHAI RVAN MORRI SON: Yeah, it really is both. One is
the health status of our individual pig and --

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON: You can argue --- Paul a?

DR FEDORKA- CRAY: | think there's another -- if
you're going to tal k about the target pathogen, a strain,

agai n, going back to the inpact on human health, it's not the

{ target pathogen that's going to influence human health; it's

t he zoonotic comrensal s and you have a species that strain

conplexities -- your species is spelled wong, too. It needs




1

D)

57

and S. But you know, you have those factors, too, that you
have to consi der.

CHAI RVAN MORRI SON: And so, is there -- is the big
bul |l et where we have target pathogen is their agent and then
two subs, the target and --

DR. FEDORKA- CRAY: Right.

CHAI RVAN MORRI SON: -- ot her organisns?

DR. FEDORKA- CRAY: Right.

CHAI RVAN MORRI SON:  Ckay. Its agent as your big one,
and then you' ve got two subs of that, the target pathogen and
the other one is the human that you nmentioned. Yes.

MR. ANDRES: | was just assum ng we're tal ki ng about

3 zoonoti cs.

DR. FEDORKA-CRAY: Yes. And | think if we don't put
it up there, that's not the assunption. The other thing is
that | think that what factors should be considered when
nodel i ng resi stance devel opnent that | think that there is --
there are huge gaps in information that are available and |
t hi nk that should be acknow edged.

CHAI RVAN MORRI SON: Up front in one the general
comment s?

DR. FEDORKA-CRAY: Up front, that there are huge gaps

{ available -- | mean gaps and i nformation.

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON: Ot her comments, thoughts on this
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i ssue of factors that we would consider as inportant in any
nodel ing attenpts to study di sease -- or antibiotic resistance?
DR. FEDORKA- CRAY: And | woul d nake one ot her comment
-- it would just be a corment that | think that, especially
sonmething like this, would beg for a snmall group interaction to

ferret out study design.

(Pause.)

CHAI RVAN MORRI SON:  After a little bit of espionage,
| find out we're in the running for first place. W're doing
very wel |

VOCE: No surprise, is it?

CHAI RVAN MORRI SON: What ?  Yeah. Anong the ot her

4 groups, we're apparently doing well. [It's very inportant that
we W n.

(Laughter.)

CHAI RVAN MORRI SON:  Ckay. Paula had a point in here
-- huge gaps in information. Huge gaps in information require
specific studies to address them

DR. FEDORKA-CRAY: | don't think -- | think part of
the problemwith a |ot of the nodels that are devel oped is that
you have this information gap and it |eads to assunptions and
so, a lack of information may conplicate --

CHAI RVAN MORRI SON: I nterpretation?

DR. FEDORKA- CRAY: -- interpretation -- study design

and interpretation.




59

CHAI RVAN MORRI SON: Dave.

DR. WHI TE: Yeah; | was going to wait for the next
sl i de.

CHAI RVAN MORRI SON: Ckay.

DR WHHTE: O the -- | guess it's this slide but
there's another -- the last bullet | wanted to nmention. It's
not up there yet, so -- when we were tal king about what Paul a
menti oned before, the specific pathogen, we' ve al so been, you

know -- al so been tal king about potentially | ooking at
commensal and | wouldn't call a conmensal a pathogen
CHAI RVAN MORRI SON: W are going to -- in the next

guestion we are going to be talking a | ot about what pathogens

i should we focus on, how should the appropriate pathogen be

sel ected and shoul d surrogate organi snms be used?

DR WHI TE: Well, | was thinking, here, instead of
target pathogen, if you want to say target bacterium | nean,
"' m not --

CHAI RVAN MORRI SON: Ckay.

DR WHI TE: You know -- because |I'm not sure what
we're --

DR FEDORKA- CRAY: That's nuch better.

DR WHITE: |'mnot sure what we're going to pick

J yet.

CHAI RVAN MORRI SON: Target bacterium

MR. ANDRES: Target zoonotic ---
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DR. VWH TE: Yeah. Par ent heses, zoonotic or conmmensal

or sonething like that.

CHAI RVAN MORRI SON: Ckay. Target bacteria, and then

in brackets, zoonotic and commensal. No, up on the top line in

br acket s.

CO- CHAI RPERSON SI NDELAR:  No.

DR. FEDORKA- CRAY: No; just leave it

t hen go down to zoonotics/ --

CHAI RVAN MORRI SON: Oh, okay. O couldn't

target, zoonotic/commensal ?

have one.

speci es,

li ke that and

DR. FEDORKA- CRAY: Uh-huh. It could be -- you just

MR. ANDRES: Commensal --

CHAI RVAN MORRI SON:  Target -- we're going to change

MR. ANDRES: Ch, we're going to change it?

CHAI RMVAN MORRI SON:  Target, zoonotic, conmensal

and then just take --
MR. ANDRES: Ckay.
(Pause.)

MR. ANDRES: |s that better?

and

it just be

CHAI RVAN MORRI SON: Ckay. So we' ve got drug factors,

3 agent factors, host factors, environnment factors and we have

sonme general coments. One of the things that we tal ked about

earlier,

the other part of this question is,

what are the
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1 factors that you woul d consi der when you were designing your
4 pat hogen | oad studi es?

3 And this group said -- there were m xed feelings on

4 t he pat hogen | oad studies and one of the coments was, we

(@]

really need or perhaps should urge FDA/CYM to have a separate

g conference/ sessi on/ sonmet hi ng on pat hogen | oad.

1 So talking with Aleta earlier, she said, you know, if
g there are pressing cooments with regard to factors that one or
9 nore of you think we should incorporate into study design, we
14 can put them here or we can just say, we think pathogen load is
13 bi g enough and i nportant enough a topic that it should be

14 addressed as a separate workshop; whichever you prefer.

13 MR. SCHUSTER: Dal e Schuster, Schering-Plough. |

14 think we've tal ked enough. Let's not schedul e anot her wor kshop
14 and put down our thoughts now and see how it comes out.

16 CHAI RVAN MORRI SON: Ckay. And so, if pathogen | oad
17 was to be incorporated into pre-approval studies, what factors
1§ woul d you think are inportant?

19 DR. BYWATER. Robin Bywater, Pfizer. | think we said
2Q earlier that the pathogen |oad studies don't nake a | ot of

21 sense for short termtherapeutic product, at |east not to ny

22 mind. |1 think we're tal king nmuch nore about |ong term feed

23 medi cation or growh --

24 CHAI RVAN MORRI SON: So you woul d speak for not

2% putting themin -- not spending tine now?




DR. BYWATER. Well, no, it's just sort of nmaking the
poi nt that the pathogen | oad studies, perhaps, are not
particularly relevant for short termtherapeutic type drugs.

DR McEWEN:. Scott McEwen. | think a lot of the
previous factors would relate to pathogen | oad as well.
There's the drug factors, and Robin's point is -- relates to

that and then there's the host agent/environment issues as

well. So, ny sense is, all of the above relate to pathogen
| oad.

CHAI RVAN MORRI SON: Ckay.

MR. SCHUSTER: Dal e Schuster again. Maybe under

drug factors you can add duration of treatnment or dose regine.

| would also add a withdrawal period. | think that's
especially relevant for pathogen load. |If your w thdrawal
period is extended, | think it becomes a nonissue very easily.

CHAI RVAN MORRI SON: So two to add under the drug.

MR. ANDRES: Ch, you want --

CHAI RVAN MORRI SON: No, you can just add them under
t he drug.

MR. ANDRES: Add thenf

CHAI RVAN MORRI SON: Yeabh.

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON: The dur ati on.

MR SCHUSTER It would be treatnent duration.

CHAI RVAN MORRI SON: And the wi thdrawal peri od.
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MR SCHUSTER  The title of that section, resistance
nodel i ng, we can -- just put key factors, whatever.

CHAI RVAN MORRI SON: I n nodeling --

MR. SCHUSTER: Because resistance and pat hogen | oad

nodel i ng are just key factors. Just above drug factors, the

title, drug factors. | nean, that's a given.
MR. ANDRES: What | could do is -- what | thought,
we're going to separate them because there's so nuch comrent on

keepi ng the two, resistance and pathogen | oad separate, but if
you want --

CHAI RVAN MORRI SON: There was a comrent that they
overfl ow so nuch --

MR. ANDRES: -- just go back to the title and the
guestion and I'Il renove --

CHAI RVAN MORRI SON:  Is there a feeling that we shoul d
-- is there sone feeling in here that we should not separate
then? |1'msorry -- that we should separate then? W' ve heard
the feeling that we should just lunp them COkay. Let's just
| unmp them

MR. ANDRES: @G eat.

CHAI RVAN MORRI SON: Dave, unless you were going to
speak towards --

MR. SCHUSTER: | had sonething else | wanted to add.

CHAI RVAN MORRI SON: Ckay.

MR. SCHUSTER  And that was, ny viewon this, |ike
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the drug factors, the exposure to the gut, the w thdrawal
period, are all going to be known and may preclude the need to
do and in vivo study.

And all of these factors, that would be known up
front, conbined with what we know about the categorization and
t he exposure m ght preclude the need to do in vivo studies, and
only a restricted few high concerning situations would actually
warrant doing an in vivo study if any did, if we could even
come up with a in vivo study that --

CHAI RVAN MORRI SON: I f | understand your comrent, and
if I understand this question, is if you were try to and

design, whether it be a mathematical or a pig gut nodel or

i what ever kind of experinment, what would you incorporate into

your design? You'd |look at these factors and deci de whi ch ones
of themare inportant?

MR. SCHUSTER: Yeah, and the first cutoff m ght be a
ri sk assessnent, saying does this particular drug use scenario
present enough concern that we need to look into it further?

CHAI RVAN MORRI SON: Ckay.

DR. WHI TE: Can we go back to the last slide, Chuck
real quick? Here under agent factors, | wasn't sure if we

wanted to think about, since we're nodeling resistance,

3 resi stance nechani sns. You know, known resistance nechani sns

or transfer. Do we want to add this under a description under

an agent factor or is this sonething we're already thinking
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about, under an agent -- you know what | nean?
CHAI RVAN MORRI SON: So, it's propensity to --
DR WH TE: Well, | would say known resistance
mechani snms or --

CHAI RVAN MORRI SON: Known resi stance --

DR. WHI TE: Maybe just mechani smresistance, period,
and then --

CHAI RMAN MORRI SON: O this organisn? O of this --

DR WHTE: O your --

CHAI RVAN MORRI SON: O this agent?

DR WHTE: O the target or the commensals or

zoonotic. You know, is there literature out there, there have

3 been studi es done that have descri bed the nechani smand -- |

don't want to get too nmuch into the genetics of it, but you
know, nechani snms and transfer.

CHAI RVAN MORRI SON: Ckay.

DR. WHI TE: These are things we were trying to think
about earlier.

CHAI RVAN MORRI SON: Anything el se on factors that you
think woul d be inmportant to consider if you were to try and
nodel di sease resistance? |'msorry -- antimcrobial

resi stance or pathogen |load studies? |If not, we go to the next

4 question, what pathogens should be the focus of pre-approval

st udi es?

And then the second question, how should the
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appropri ate pat hogen be selected? And the third question is,
shoul d surrogate organi sns be used? So what pathogens shoul d
be the focus of pre-approval studies? And |I'mguessing this

guestion refers to other than your target.

MR. ANDRES: (I naudi bl e conment.)

CHAI RVAN MORRI SON: Well the target -- and so | would
say, the target, and, what other pathogens? It begs the
guestion -- well, assumng -- do you support the concept that
there are other pathogens that should be considered?

DR MEWEN:. Scott MEwen. | nean, to ne, it's the
zoonotic enterics mainly, so, canpyl obacters, sal nonella,

possibly the Iist would then go on fromthere in sone cases,

i maybe - -

MR. ANDRES: Zoonotic enterics.

DR. McEVEN:. Sone E.coli. | mean, the question for ne
is where you draw the |ine between calling sonmething a zoonotic
and then a commensal or a surrogate or indicator. Like in sone
i nstances, E.coli could be both a commensal and a zoonoti c.

For pigs, it's -- tony mnd, it's not a zoonoti c.

It would be a commensal or indicator. Enterococci,

you could argue that in sone instances it could be a zoonotic.

Probably others would argue that it's not; it's really a
§ conmensal. So, | think the main ones | would put down woul d be
canpy and sal nonella and then see what ot her people about other

zoonoti cs.
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DR. FEDORKA-CRAY: | think we're going to run into a

probl em here, though, where if you say zoonotic enterics and
you say camnpy, you mean canpy coli or you nean canpy jejuni?
Because canpy coli is, you know, nore prevalent in sw ne than
i n other species.

Campy coli is not supposed to be inplicated in human
health, so do you want to | ook at that? Do you have to | ook
then, for herds that have an effect on -- you know, or have
jejuni in that, how do you screen those? The same thing cones
down with sal nonella, which strain do you use?

Wi ch strain are you | ooking for? Wich phage type

are you looking for in all of this? And | think that this was

{ -- this is sort of like the crux of the whole initial workup in

there is that what are you actually going to pick? And
then, there's some di scussion about the -- when you | ook at the
commensal bacteria, or you | ook at not necessarily comensal

but you look at the enteric, or the surrogates. Are surrogates

predictive of a human health hazard and how do you assess that?

And where do you conme up with that information ahead
of time? So, | would -- | nean, | would have anot her conmment

in there that qualifies that the selection of a pathogen and/or

§ commensal may be problematic in that there are nmultiple strain

and species within each category or genre.

CHAI RVAN MORRI SON: G ven that, would you go beyond
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the target? Are you speaking for -- maybe we ought to just
stop at the target.

DR. FEDORKA- CRAY: Well, | nmean, | think this goes
back to whol e question, again, of what are you trying to -- you
know, what pat hogens shoul d be the focus of a pre-approval
study and I'mnot sure there should be a pathogen that we need
to |l ook at for a pre-approval study because all you're | ooking
at is the bug that you're putting forth for the application.

Now if you're looking at a risk to hunman health, then
what do you target? And yes, you would target the zoonotics
and yes, you mght target some of the commensals. Then |I would

say that the difficulty occurs that within, say sw ne, you

{ know, is canpy coli relevant?

And are you going to get enough information to know
that canmpy jejuni is a -- | nean, do you need to do all of the
studies for canpy jejuni, know ng that the |ikelihood of canpy
jejuni showing up in swine is very, very small. | nean, you
know, what percent is relevant? And then again, with
salnonella, is what strain are you selecting, you know?

CHAI RVAN MORRI SON: So are you speaking -- would you
say -- you woul d suggest, do you have the opinion that we
shoul d do the target and only the target?

DR. FEDORKA- CRAY: | woul d suggest that the target
should be listed and that the statenment, the selection of

pat hogen or commensal may be problematic, given the different
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strains, serotypes, phage types, etcetera. Yeah, that may --
CHAI RVAN MORRI SON: Precl ude goi ng beyond the target?
DR. FEDORKA- CRAY: That nmay preclude -- right. That
may precl ude goi ng beyond the target in that rel evant
i nformati on may not be possible.
CHAI RVAN MORRI SON:  So there's no evidence that we
know of that indicates that there's an indicator zoonotic
pat hogen?
DR. FEDORKA-CRAY: | wouldn't want to -- you know,
t he nost inportant pathogen for swine is colarsuis and
colarsuis is very -- has a very, very |low preval ence in the

human popul ation. You say titanarium which is, you know, in

i both, but you know, we have nore and nore evidence that phage

types are playing a big role.

Do you take titanariun? Do you take titanarium
copenhagen? And we know that all titanariuns aren't equal
either. | mean, which one are you going to select? And | just
think that we need to, up front, say that this is -- the
selection is excruciatingly difficult.

DR. McEVEN: Scott McEwen. | like the excruciating
part.

(Laughter.)

DR McEVEN: | think we need -- | think we could
acknow edge sonething that was nmentioned in the risk assessnent

docunent, is that there's a -- | think CVYM has given
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consideration to a sentinel organism mnmaybe one that's either -
- one or two that either are -- nobst of the
f ood- borne di seases attributed to it and/or resistance, there's
a propensity for devel oping resistance and the --

Acknowl edging the inability to | ook at al
conbi nati ons of organi sns and serotypes and that sort of thing,
that I think there were thoughts given to using this sentinel
as kind of one that in a sense errs on the side of safety, but

you can imagi ne industry's concern that that m ght set

i nappropriately high standard.
So | think there is that possibility as a way of
getting around this issue that Paul a has raised of -- an
i enormous nunber of different strains and so on; how do you --

where do you start?
MR WHITE: |If | go back to what | reiterated before,

maybe i nstead of what pathogen in the title, it should just be

what bacteria should be the focus of pre-approval studies?

And also, in terms of -- the question |ike Paula was
mentioning, with coli as relevant to human health, | think
that's a good question because it nay not play a role in terns

of disease but what if it's a reservoir of resistance genes for

jejuni? | nean, these are things | just think we need to take

3 into account. That's all.

CHAI RVAN MORRI SON: What was t he second point, Dave?

|"msorry. About the reservoir?
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DR. WHI TE: Yeah. | nean, when we're tal king about

ot her organi sns, that may not be the particul ar pathogen ---
sone of these animal anal ogs or the animl equivalent. Are
they potential reservoirs of resistance genes that could be
transferred to the pathogen we're interested in in the
pre-approval study or whatever we're going to do post-approval
monitoring on? So | don't know if that confuses it or --

CHAI RVAN MORRI SON:  I's that reservoir a point that

refers back to our agent in the last section or is it here, or

bot h?

MR. ANDRES: It's here.

CHAI RVAN MORRI SON: Her e.

DR. WH TE: Yeah, | guess.

CHAI RVAN MORRI SON: Here. Ckay.

DR. WHITE: | guess I'd |like to hear fromthe group
| guess, on this one. | just -- | didn't nmean to open a can of
wornms. | just wanted to -- there's other things to think about

rel evance in terns of just overt disease, that we also could
t hi nk about possibly as this reservoir of resistance now.

DR. BROMN: Scott Brown, Pharmacia & Upjohn. | guess
one of the things I'mstruggling with is know ng which

pre-approval studies we're tal king about that these pathogens

i ought to be | ooked at because, in one instance, we're |ooking

at sort of a rate and extent of the devel opnent of resistance.

And if that's the case, it's, at least in ny feeble
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m nd, possible to identify a -- sort of a strain type that
woul d be a -- alnost like a QC organismthat you know what it's
likely nutation frequency is and that sort of thing and could
have sone positive/negative controls that you understand that
organi smwel | enough that you can test your particular conmpound
and see whet her your conpound is a rapid producer of resistance
or not.

It mght or mi ght not have any rel evance in terns
of whether it produces disease. On the other side of it, the

pre-approval studies, if they' re designed to establish baseline

resistance in sort of the field -- | use the word field very
reservedly -- in the sort of all the population, |I think that's
{ a different issue and then you do have to kind of wonder, which

one's are you | ooking for?

But | wonder if it's not possible to | ook at sort of
an ATCC wel | -defined strain of something or other that woul d be
genetically simlar and really characterize it well and then
use that one as the organismthat you would | ook at in terns of
the nmutation frequency onset and rate of resistance and t hat
sort of thing.

DR. FEDORKA- CRAY: This is Paula Cray again. | see

where you're comng from Scott, but | just would -- can you

3 find that strain? | mean, that would be -- and is an ATCC

strain -- | nean, one of the problens with ATCC strains that we

have is that they tend to be attenuated.
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They tend to be -- you know, they don't mmc
anything that is going to translate in the real world
situation. | nean, they're often used as QC because of their
stability type issues, not because they're reflective of
anyt hing that m ght be happening in a real world type
si tuation.

So |l would just -- | nean, | would just question
who's going to do all the studies to find that strain and, you
know, what strain do you select and -- | nean, you know, al
of those types of issues.

DR. BROMWN: That's why you get paid the big bucks,
Paul a.

(Laughter.)

DR. FEDORKA- CRAY: Onh yeah, big bucks.

CHAI RVAN MORRI SON:  So did | get that right, Dave? |
substituted bacteria and then we're going to have a target and
t hen sel ection of others depends upon which pre-approval study
i s being considered?

DR WH TE: Yes.

CHAI RVAN MORRI SON: Ckay. And then, if you' re going
to select one, the selection of other pathogens may be

problematic, a given? So there's an if statenment -- if you're

{ going to do it, okay, nowit's difficult and then you get into

a slippery slope, down which you have to figure out, okay,

where are we going to stop? Ckay.
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DR. McEVEN: Scott McEwen. Well, | wonder about

including a bullet or line, just saying we discussed the
strengths and [imtations of a sentinel in quotation marks or
prot ot ype or nodel organi smor organi sns.

DR. BYWATER. Robin Bywater, Pfizer. | nmean, | think
the archetypical sense in all of this is E.coli. [It's the one

you can find everywhere, leaving entirely aside whether it's
anything to do with source of resistance or whether it's a
pat hogen in a pig, it's still a very conveni ent sentinel
organismand if you're really wanting just to see what was

happening in terns of resistance selection and the enteric

flora, why go any further? And it's there in every animl for

i you to | ook at.

DR. WH TE: Dave Wite. One thing, that woul d be, of
course -- this may fit into the choice of an organi sm m ght
depend, of course, on the spectrumof the activity of the

antimcrobial. | nmean, if it's grampositive, we're not going
to | ook at canpyl obacter, salnonella or we shouldn't. | nean,
if it's a macroli, we shouldn't | ook at sal nonella; we probably
shoul d | ook at canmpy. And if it's gram positive, mybe we need
to pick it -- ook at enterococci or staphyl ococci.

CHAI RVAN MORRI SON: Sorry. The next question being,
how -- no, no. Yeah, that's the one we're on now, what
pat hogens. |'msorry. Wre you referring to go onto --

MR. SCHUSTER: His answer fits in the next question.
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CHAI RMVAN MORRI SON: Number five?

MR. SCHUSTER: No. How shoul d appropriate pathogens

CHAI RVAN MORRI SON: Ckay.

MR SCHUSTER: |Is there a ---

CHAI RVAN MORRI SON: Sure. Wth ny dual purpose,
m ssed your statenent.

DR WVH TE: Me?

CHAI RVAN MORRI SON:  Yeabh.

DR WHTE: |s, we should just take into
consi deration what the spectrumof activity of the

antimcrobial to be assayed or anal yzed or tested or what.

§ Gram positive versus gram negative woul d influence what

organi snms we woul d choose. | think that was a problemw th the
ol d 558. 15 studi es, obviously.
MR. ANDRES: Consider the spectrumof activity of the
antimcrobial. Wat wuld be a better way to describe that?
CHAI RVAN MORRI SON: Ot her comments on really any
guestion within here? Wat pathogen should be consi dered?
What we're tal ki ng about now i s how should the pathogen. If
you were going to select sonething el se, how would it be

consi dered? And maybe we could put in the four (c) now, should

i surrogate organi sns be consi dered? Again, we sort of bounced

around this issue. Are there specific coments on that?

DR. McEVEN: Scott McEwen. It's not entirely clear
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to me what's nmeant by surrogate. | guess --

CHAI RVAN MORRI SON: | guess non- pat hogens.

DR. McEVEN:. Well, one interpretation of surrogate
coul d nmean what we were tal king about before about having a
nodel strain or one that's well understood and that we're going
to make the assunption that that's representative of the
spectrum of pat hogens. That could be seen to be a surrogate
organism Another interpretation could be, a surrogate could
be as an indicator organism

The presence of this resistance in say E.coli could
be used as an indicator of what would |ikely happen in

pat hogens which is hard --- as a commensal as a possi bl e donor

i of determinants, that sort of thing. So, |I think we need sone

clarification about that or else give alternative expl anations

t here.

CHAI RVAN MORRI SON: Scott, you nentioned --

DR MEWEN:. The sentinel --

CHAI RVAN MORRI SON:  Yeah, the sentinel indicator
bacteria, that we just nove that.

DR. McEVWEN: Well, | guess all I"'msayingis, is
there one sort of definition/interpretation of surrogate
organi smor do we have different possible interpretations and
|"mjust saying that, in my mind, it's not a specific termfor
one.

It could be either -- a surrogate organi smcould be
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what's called a sentinel organism | think, and in a canpy risk
assessnent, that's one that either is nost of the food-borne

di sease or a large proportion of food-borne disease is
attributable to it, or it's one that has a propensity for

resi stance devel opnent and so we'll use that as our -- | hate
to use the word -- the phrase worst case scenario, but one that
errs on the public health side of things.

That's a possible use of a surrogate. Another one is
as Scott Brown suggested, ATCC type strain, well characteri zed,
woul d all ow us to do reproduci bl e studies and ones that could
be interpreted across |aboratories. That would be a possible
surrogate.

And a third type of surrogate could be, as | think
Robi n was suggesting, that is an organismlike E.coli which is
-- its presence is widespread. |It's easily cultured. Its
resistance in that organismcould be interpreted to be an
i ndi cator of what m ght happen in enteropathogens or it could
be interpreted to be just an alternative species.

|"mnot quite sure. So I'd see those three
different, at this point, three different possible types of
surrogat e organi sns.

MR. SCHUSTER: Let's not worry about the definition.

Whi ch woul d you want to use?
DR. McEVEN:. So the question is, which would we want

to use and | guess, you know, not speaking as an advocat e,
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necessarily, of public health here, but one | think defendable
use of a surrogate would be to, as is identified in the canpy
ri sk assessnent, that first definition | gave, an organi smthat

is -- to which a |lot of food-borne disease is attri buted and/ or

-- and it could be the sane organi sm

There's a propensity for resistance devel opnent. And
| invite other people to say that that's not appropriate or we
shoul d have -- we prefer another type of surrogate.

CHAI RMVAN MORRI SON: Chuck has asked the question, do
we -- this question says, should organisnms be -- should
surrogate organi sms be used? Yes or no? And --

MR, SCHUSTER: That's -- | nean, if we don't know

{ just how to define it, that's why | thought we --

MR. ANDRES: GCkay. |If yes, then these three
considerations? | nmean, I'mjust trying to -- how best to
present.

MR. SCHUSTER:  Yeah; Dale Schuster. 1 thought, since
we're not sure what's the definition of surrogate we would put
in, what would be appropriate alternatives to a real world
pat hogen or, you know -- including a |aboratory strain of a
real world pat hogen

CHAI RVAN MORRI SON: And so, that --

MR SCHUSTER: This would -- where we would define
what woul d be an acceptabl e surrogate and --

CHAI RVAN MORRI SON: Ckay.
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MR. SCHUSTER -- if that's not a surrogate in your

m nd, then we don't support it; we support this. And | agree
with Dr. McEwen; | think that appropriate strain and species of
a zoonotic pathogen with a known understanding of its ability
to resistance devel opnent, | guess | would | ean for one not
that's not particularly high or |ow but mddle of the road, but

definitely a zoonotic species, not sonething that doesn't cause

di sease.

MR. ANDRES: R ght.

DR. BROMN: Scott Brown, Pharmacia & Upjohn. | would
agree with both what Dal e and what Scott MEwen have said. |

think the other -- the only caveat | would have is that if --

{ unl ess we have sonmething that we have identified and is

sonmething that is -- | use the word standardi zed agai n, then
five years fromnow it'll be a different strain and then the
criteria for what is appropriate or inappropriate changes, and
then we're left with a continuing changing set of criteria.

So | would propose that yes, it be a zoonotic
organi sm that yes, there's a known capacity for it to devel op
resi stance and we can argue whether it's high, nmediumor |ow,
but at least it's defined and then it's a strain that becones

very well characterized and is the sane strain used, regardl ess

i of whether it's conpound X or conpound Y, or maybe there's a

particul ar categorization of conpounds that use that particul ar

strain.
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DR. BYWATER. Robin Bywater, Pfizer. Well | can see
the attraction in a very general way. | have a problem
envi sagi ng the actual experinment that would be done. [|I'm

tal ki ng about challenging a group of animals with this
organism getting it established and then exposing it to the
drug? Possible but not easy, as Paul a descri bed yesterday.

| actually quite |ike the idea of a sentinel
organi sm sentinel species, because it's there and you don't
have to put it there; and therefore, I would be very wary about
setting up a requirenment of the kind of studies that woul d be
practically very difficult to achieve, but | may be mssing the
poi nt .

DR. McEWEN: Scott McEwen. | think it's fair to
present as certainly a reasonable alternative. | nean,
sonebody' s going to have to decide which way to go and there's
-- both of those are rational and I"'msure there are three or
four others that are rational.

CHAI RVAN MORRI SON: Has Chuck captured these three
correctly? That if a surrogate is one of these three, then you
can see logic behind it. That if it was an indicator with
propensity for resistance or if it could be ATCC, well

characterized, well understood bacteriumor you could argue it

{ could be -- it should be an E.coli, ubiquitous present

resident. Those are the three that we've said, if that's what

a surrogate is, we can see the logic behind it.
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DR. McEVEN:. Scott McEwen. One further thing --

E.coli, | guess |I'd ask the question if that would be
appropriate for say gram positive drugs? So, E.coli or
enterococci, but the general idea of a ubiquitous comrensal
or gani sm

CHAI RVAN MORRI SON: Equal |y gram negative or -- just
so you renmenber. Oher coments on this whole topic of should
pat hogens be the focus -- what pathogens should be the focus of
pre-approval ? How should the appropriate pathogens be sel ected
and should we have surrogate organisns? That's what we're
tal ki ng about.

DR. McEVEN:  Scott M Ewen. Did we answer the m ddl e

{ question?

CHAI RVAN MORRI SON: W had one suggestion from Dave
Wiite, | believe, one slide up.

DR. McEVEN: | guess | woul d suggesting addi ng
i nportance to human heal t h.

CHAI RVAN MORRI SON:  Is there logic within this
guestion of the preval ence or how conmon this pathogen is out
there in the industry? Does that inpact whether you woul d
include it or not?

DR McEVEN. Well, tone, it's inplicit in the

{ i nportance part of it. Inportant inplies that it's virulence

and - -

CHAI RVAN MORRI SON: Oh, okay.




DR. McEVEN:. -- the spectrum of disease in people
also it's frequency and degree of transfer and anmount of

exposure that people are faced wth.

MR. SCHUSTER: | would just add that inportance and
i nportance being relative to swine being a source. | nean, if
it was inportant but it comes from chickens --

CHAI RVAN MORRI SON: Yeah. Under i nportance,
there's --

MR. SCHUSTER  So just add that caveat as source from
swi ne or sonmething |ike that.

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON:  Yeabh.

MR. ANDRES: Swi ne or nonogastrics?
CHAI RVAN MORRI SON: Swi ne.

DR. WH TE: Dave Wiite. | guess to expand on what

82
but

Dal e was saying, are you trying to get |like association with a

particul ar ani mal species of the pathogen? So maybe pat hogen

association with historically or -- | nean, one question
luckily we don't have to deal with is aquaculture. | don't
know what you woul d pick for surrogate or pathogens if you
| ooked at aquacul ture products.

MR. ANDRES: That's in another --

DR WHITE: | know. |'msaying, luckily it's not
but --

(Laughter.)

us,
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VO CE: That's in another room

(Laughter.)

DR WHTE [I'Il sit down.

CHAI RVAN MORRI SON: Chuck, let's go back to the
begi nni ng of four.

MR. ANDRES: Ckay. Nunber four.

CHAI RVAN MORRI SON:  So to review question four, then,
what pat hogens shoul d be the focus of the pre-approval studies?

W said -- we changed pat hogen to bacteria and we said, well
obviously the target organism And then, the selection of

ot her bacteria really depends upon which pre-approval study was
bei ng consi der ed.

One might consider a sentinel or indicator bacteria
and if you were to select other pathogens, we tal ked about this
al nost being a slippery slope about how far are you going to
go? How are you going to select -- a very difficult, conplex
guestion. Let's go to the next one, Chuck.

How shoul d the appropriate bacteria be selected, the
spectrum of activity and the inportance to human health. And
the | ast one, should surrogate organi sns be used? W were
uncl ear on the definition of surrogate.

We woul d support it or there was support in the

§ room in general, if it included either an indicator with a

propensity for resistance, either a well-characterized ATCC

bacteria, or sonmething that was ubi quitous and wel |l understood.
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O her comrents on question four?
The | ast question is, alternative approaches,
concepts that we have not tal ked about. Now, we've thrown a
few of these ideas, probably into general, so we may have had
sonme things cone up but just in sort of a brainstorm ng way.
Are there things that we've m ssed that have occurred to you?
Al ternative approaches, concepts that have not been consi dered,
presunmably for pre-approval
DR. VAUGHN: M chael Vaughn with Bayer Ani nmal Health.
What we' ve gone through the | ast couple of days really
hi ghlights the conplexity of all this pre-approval discussions

and what ought to be done, and | guess the next chall enge for

§ CVWMis to sort through all this and to see if pre-approval

studies are going to be pivotable, are going to be information
gathering and what role they mght play in assessing the
approval of new antimcrobials and the inpact they have on
resi stance in zoonotic and human health and so forth.

So it's going to be a trenendous chal l enge for them
And they may conclude that it isn't -- the pre-approval
studies may not contribute anynore into their decision making
process as to whether they will approve an antim crobial and
they may focus nore on the post-approval process.

And as the body of information is gathered post-
approval, then they coul d maybe better assess the inpact it's

going to have. And we also can't forget the risk assessnent
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nodel that we discussed in Decenber, and as that risk
assessnent nodel matures, based on the conments that were
gathered | ast week, or | guess today -- today is the final day
for the commrent.

And as that risk assessnment nodel matures, then it
may be a real positive tool to be in this whole process, too,
and we may focus |ess on these pre-approval studies.

CHAI RVAN MORRI SON: So M chael, your comment is that
over the last day or so, you' ve wondered about that FDA/ CVM
m ght consider all of these discussions in light of the role of
pre-approval as opposed to post-approval and risk assessnent?

DR. VAUGHN: Correct. And you know, the fina

{ deci sion may hinge on the conplexity of all these and we may

never be able to conme to a conclusion that pre-approval studies
ought to be used in the approval process, the final approval
process of an antim crobial, you know.

W may ask for further information that can be
pl ugged into a risk assessnment nodel or |ike was brought out
yesterday, sone of the information that we're going to gather
in these pre-approval studies may help direct us just to where
we need to go on our post-approval nonitoring process.

You asked for any additional things, | think we need

§ to not forget that we have a risk assessnent nodel that is in

t he devel opnental phase and that we are probably going to

reconsi der the role that these post-approval nonitoring
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prograns are going to have in the decision making process, and
ultimately, that may be what we need to focus on.

CHAI RVAN MORRI SON: So maybe what you're saying is it
m ght be a shane to cast our pre-approval process in stone
before we work through these other parts of it.

DR WHITE: And I think that as CVM assesses what

went on in all these groups, and it was necessary, you know,

and | think -- and | really appreciate Paul a being here today.
She really brought hone the conplexity of all this.

You know, there aren't really sinple answers maybe to
all these questions that we want to answer as to -- and as CVM
assesses it -- and I'mglad they have that job and not me, this

{ is a very conpl ex issue.

And as they assess that, we nmay focus nore on the

ri sk assessnent in the post-approval as a process to nonitor

and eval uate resistance in human heal th issues.

CHAI RVAN MORRI SON: Ckay.

MR. FONDRI EST: Steven Fondriest, Union of Concerned
Scientists. Wiile | haven't been working in this issue very
long, it has been going -- fromwhat |1've seen, it's been going
on for -- this process, now, over a year?

An alternative that would work, it is sinple, would

i be sinply -- is to categorize antibiotics, would be to ban the

ones that are being used in human nedicines that are very

i nportant for human nedicine that are al so being used
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subt herapeutically in |livestock.

It's an issue that has not really been discussed at
all at this neeting over the past three days and | think you
shoul d consider it. Post-approval studies, pre-approval
studies, risk assessnment, this all has been going on for quite
along time and it's likely to continue for a long tine.

Dealing with resistance devel opnent is going to --
resi stance devel opnent is going to occur in antibiotics that
are used in livestock and it's going to adversely affect
humans.

We coul d ban certain antibiotics now, ban the use of

t hem as subt herapeutics and we could solve -- begin to solve

{ this problemand | would urge CVWMto do that now, not wait

anot her year to categorize antibiotics and how t hey're bei ng
used, the risk to hunmans, and ones where risk i s unacceptabl e,
ban them It's sinple in practice.

CHAI RVAN MORRI SON: So you woul d expedite this whole
process by sinply banning subtherapeutic use of drugs that are
used in humans?

MR. FONDRI EST: \Where there's significant risk to
human heal th, we coul d ban them now and we coul d sol ve that
pr obl em

MR. ANDRES: Define significant --

CHAI RMAN MORRI SON: Chuck is asking if you would

define the significant risk to humans.
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MR. FONDRI EST: | think the risk assessnment addresses

it as significant, or the Franmework di scusses significant
i mpact to humans and | woul d think that woul d be sonething that
t he Food and Drug Adm nistration could define and then --

CHAI RVAN MORRI SON: Ckay.

MR FONDRIEST: -- we could criticize that later.

MR. ANDRES: Ckay.

MR. FONDRI EST: But, define it first for us and we'll
gi ve you an answer on what we think, if it's arealistic
definition of significant.

CHAI RVAN MORRI SON: Ckay.

MR. SCHUSTER:  You have subt herapeutic --

MR. FONDRI EST: Initially, yeah, | am addressing --
yeah, that's subtherapeutic use, for now.

DR. BYWATER. Robin Bywater, Pfizer. | nean, this
suggesti on does beg a whole |lot of questions. W're here to
deci de on a process for regulatory approval of new conmpounds,
not what to do about the old ones, specifically.

And al so, the question about what is the significance
of the risk to human health is certainly one which is a matter
still of debate rather than established fact.

DR. McEVEN:. Scott McEwen. | would agree that this

{ statenent should probably go on the comrent section. | nean,

don't see -- | guess maybe we could ask Steven to defend

whet her he thinks it's an alternative approach for pre-approval
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or it's a conment. | guess the one thing that |I woul d suggest
is --

CHAI RVAN MORRI SON: I f you can stop right there, just
for a second. Let's finish that thought because your point, |
think, is an inportant one, that the coment -- or this process
i s about new, pre-approval process for new drugs.

MR. FONDRI EST: Yeah, you're right, but | would say
yes.

CHAI RVAN MORRI SON:  So we're | ooking at alternative
approaches for pre-approval of new drugs. That's what this is
about .

MR. FONDRI EST: Right. Well I think, first of all --

{ t hanks for bringing that up, Robin. Yes, pre-approval, and

this is a conmment dealing with the pre-approval approach and it
shoul d be extended.

It should also deal with the drugs that are already
regi stered because we're basically -- the barn door is open,
the cowis out of the barn and we're not going to be able to
put him back in unless we do sonething now and that woul d
require addressing the antibiotics that are presently in use.

And | don't think this is just a coment; this is an

alternative. | nean, yes, it is a comment but this is an

{ alternative to dealing with the pre-approval programis we

could nip it in the bud now and just ban, outright, certain

anti biotics used in subtherapeutic applications.
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CHAI RVAN MORRI SON: If | can -- under this point, |

t hi nk what you're getting at is to now all ow new

subt herapeutics that pose a significant risk. Now you may have
a general comment for existing that perhaps can go perhaps in

t he general comment but if you want --

MR. FONDRI EST: Ckay. That would --

CHAI RVAN MORRI SON: Ckay.

MR. ANDRES: Is what | have -- |'ve nmade one word
change up here to make it appropriate for this discussion as
far as pre-approval, categorize new antibiotics and their use
in humans and woul d be prohibit and not approve the
subt herapeuti c use?

CHAI RVAN MORRI SON: Yeah, not approved.

MR. FONDRI EST: Right, not approved.

MR. ANDRES: Because you're not banning it; you're
prohibiting it.

DR. McEVEN: Scott McEwen. | just have on that we
coul d consider as an alternative approach and it nmay be
inmplicit in sonme of the previous things but | kind of like the
i dea of testing a bank of organisns, presunably
ent er opat hogens, zoonotics, that have been collected as part of

t he NARMS and ot her surveillance systens, and screening them

i for the genetic determ nants of resistance to a drug under

application to establish the sort of baseline of resistance or

|l ack of it out there.
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Now t hat may al ready be part of what's proposed
el sewhere, but | find that sort of an appealing -- it cane out
yesterday, to sone extent --- approach.

CHAI RMAN MORRI SON:  To test a bank of organisns for
resi stance to the drug being applied for or --

DR. MEVEN. Right. Presunably, during the
devel opnment process, the genetic mechani sns of resistance would
be determ ned and we'd have a test devel oped for identifying
t hose determ nants and that it shouldn't be too onerous to
screen a bank of organisns that we've collected as part of
t he human and ani mal, food ani mal surveillance from NARVS

and establish a baseline that would then help with the

{ post-approval nonitoring, foreseeing if there has been an

increase, and help to establish this tenporal business that's
been so nmuch at issue with fluoroquinolones. But it would --
you know, applies to all the drugs really.

MR ANDRES: |Is that accurate?

CHAI RVAN MORRI SON: Wl |, and maybe the | ast part is
to establish a baseline --

MR. ANDRES: Ckay.

CHAI RVAN MORRI SON: -- for post-approval
surveil |l ance.

MR SCHUSTER If | could add a comment to Scott's as
well as -- | know there are sone conpanies that are -- think

about hiring people to kind of reverse resistance. | nean,
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make it in the | aboratory first before you observe it out in
the field so that you woul d have the nechanismidentified first
and it's like engineer resistance or sonmething. You know what

| nmean? Actually, when | interviewed at Pfizer, that was going
to be what | was going to do --

(Laughter.)

DR WH TE: It seened |ike a good idea at the tine.
Here's a new antim crobial com ng through the pipeline. Let's
see if | can make it resistant in the lab. Then we
characterized the mechani sm and we know maybe that's what's
going to happen out in real life, so |l don't -- | don't know
the -- | wasn't looking for -- what's that?

VO CE: (I naudi ble comment.)

DR WHITE: It depends upon -- well, no. |If you have
a bank of isolates, maybe it will. So |l nmean -- | don't mean
one strain, an ATCC strain, you know what | nean?

CHAI RVAN MORRI SON:  So it was to cause or initiate or
sinmulate or to sonmething resistance and then to the proposed
conpound and then study the nmechanism |Is that right, Dave?

DR WH TE: Yes.

CHAI RVAN MORRI SON: And study the nmechani sm by which
it -- to the proposed product and then study the nechani sm

MR SCHUSTER | wanted to make a conment here at the
end, not so nuch as an alternative approach, although we m ght

put it in there, but nore to get the sense of what are the
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i nportant things that our group feels?

W have twenty-one slides. W present these, our key
factors are going to get lost in the details. In ny own m nd,
and | think I'm supported by at |east a few of ny coll eagues --
the key point of this is that based on the di scussions we've
had on Tuesday and yesterday and our own internal thoughts, is
that pre-approval studies are not in any way going to be able
to predict the rate or extent of resistance devel opnent.

| want that made very enphatic. There is no evidence
that we can do any pre-approval study that will accurately
predict the rate and extent of resistance devel opnent.

Therefore, public health cannot be based on using pre-approval

{ studi es as a saf eguard.

It doesn't really nmake sense for themto be pivota
if they aren't telling us a whole lot. The appropriate
approach that | see, and you mght call it an alternative
approach, is to use the surveillance, post-approval
surveillance, the NARMS programto protect public health.

Pre- approval studies should consist of the
i nformati on gathering type of studies that we outlined, the in
vitro studies, and only the extrenely few studies that | ook
particularly concerning m ght be subjected to nore detailed
investigation to provide sone assurance that it's not going to
be a disaster after it's approved.

| think it's very inportant to get this nessage
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across. Wi ch pathogens we use and whether we use surrogates
and all such things as that, we're all going to cone to a
consensus on that and not argue to significant extent.

But clearly, the --- of pre-approval studies is a

very contentious issue and | don't think they can be desi gned

inawy to truly protect public health al one.
MR. ANDRES: |s that enphatic enough?
MR. SCHUSTER:  That | ooks very encouragi ng. Thank
you.
(Laughter.)
MR ANDRES: |Is that accurate, that first one?
MR. SCHUSTER.  Tony Mudd is proposing that we nake
i that as a concluding remark. That's fine. M concern is that

the point is made very clearly. | would be inclined to do it
up front, to put the rest into context and to avoid the very
likely possibility that we don't get around to it because we
get hung up on the details that are presented to us.

DR BYWATER  What about ---

CHAI RVAN MORRI SON: I's there anybody in the group
that doesn't share that opinion?

DR. McEVEN: Scott McEwen. | agree, it's the

statenent that the studies probably can't be used to accurately

{ predict the rate and extent. | wouldn't go so far as to say

that they're usel ess because | don't think we know that.

CHAI RMVAN MORRI SON: | didn't hear that.
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DR. McEVEN: And that wasn't said; | know that. So

woul dn't -- | nmean, | wouldn't buy into the notion that because
of this we reject a notion of doing pre-approval studies, and
again, that wasn't said, but I wouldn't want that to appear,
frommy perspective.

DR. WH TE: Dave Wite. Could | add a comment t hat

maybe you want to say pre-approval studies cannot, at this

time?

MR. ANDRES: That's fine.

DR. WAGNER: Dave Wagner, CYM |'mjust wondering if
you want to nodify this a little bit to also include an

alternative, then, to pre-approval studies?

CHAI RVAN MORRI SON: | heard the alternative which we
haven't got witten yet. Ws that -- or that these studies
coul d be used, as we've said -- as a fewin vitro studies to
identify nmajor warnings, etcetera, and to guide the -- what you
woul d regard as the inportant or nore inportant portion of the
drug approval process being the surveillance post-approval
NARMS type surveillance project.

MR. SCHUSTER: Yes. Essentially the objective would
be to do the baseline information that will support that
because that is the public heath safeguard.

CHAI RMVAN MORRISON: Is it fair to say that these
studies could be used to identify major or sonehow to identify

the major -- you want to screen out, if they haven't already
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been screened, products that, holy snokes, there's a huge red
flag here, or -- and/or, nore inportantly, to develop the
necessary information for the post-approval surveillance. |Is
there two parts to that? Is it --

MR SCHUSTER |'I| defer on the first one. The
second one, | think, is absolutely --- but the nmain objective
is to support --

CHAI RVAN MORRI SON: Devel op the information
requi red/ useful for post-approval surveillance.

DR. McEVEN: Scott McEwen. 1'd like to capture that
first statement of yours, Bob. Probably in a sense that, you

know, CVM should seek to identify -- I'"mlooking for a word

i other than red flag but | think that's maybe a good one to use.

Just red flags in brackets -- in quotation -- in inverted
commas, for drugs where there's -- | guess the sense is that
there's a propensity for resistance and a public health threat
that's of such magnitude that it --

CHAl RMAN MORRI SON: That's the essence of that.

DR. MEVEN:. |I'mgrappling for the words, obviously.
MR. SCHUSTER: | would prefer that the support for
pre-approval is nade as a strong bullet. The red flag, |'m not

convinced yet fromthe data that we have, that we can even do

i that and that would be |like a possible objective if we can

envi sion the right scenario.

My concernis if we did nutation studies and
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transm ssion studies, we can't ignore those that show --
nmut ations to resistance is extrenely common and it can spread
across any pathogen imagi nable. | nean, that would be the
case, but --

CHAI RVAN MORRI SON: Yeah. Does that capture it? To
requi re/useful for post-approval surveillance and possibly

identify major red flags?

MR, SCHUSTER:  Yes.

CHAI RVAN MORRI SON: Ckay.

MR. SCHUSTER  That | ooks good.

DR. SUNDBERG. Paul Sundberg. And I'mgoing to
suggest that that may be a step back fromwhere we -- we're

{ stepping back to say, well, possible mgjor red flags, then --

| thought we were at the point where it wasn't going to be
a pass/fail, that it was a vector, vectoring situation for
post - approval surveillance rather than a pass/fail.

CHAI RVAN MORRI SON: You're worried that if we have a
red flag, then red flag is a matter of judgnment, whose red flag
it is?

DR. SUNDBERG. Yeah. And it just seens that that's a

step back from what we've been trying to do.

DR. McEVEN:. Scott McEwen again. |'mnot sure that
§it's inplied that that's necessarily a pass/fail, and maybe
sonme nore words are required but I would -- | nmean, | could

envi sage a process where sone major concerns are identified and
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t hen maybe there's an --- approach taken with the industry to
further substantiate those concerns.

But as a screening exercise, presumably what you'd
like to have is a nechanismthat has high sensitivity, in
guantitative terns, not in human concerns -- in terns -- high
sensitivity for identifying possible major public health
t hreats.

And then that doesn't inply that that the screening
test is pass/fail, but thenit's -- | would inmagine that
there's a working with the industry to sort of reconcile those
concerns.

DR. BYWATER. Robin Bywater, Pfizer. | wonder

i whether the red flag could be defined as having identified

a major red flag that could lead to the need for further
pre-approval studies to be carried out so that the red flag
woul dn't necessarily say you're out the door but it mght well
say you've got sone indications here that really need to be
further investigated before -- in the pre-approval process
before you go onto --

CHAI RVAN MORRI SON: So just to add that it m ght
require further studies?

DR. BYWATER: Further studies in the pre-approval

{ process or further pre-approval studies.

CHAI RVAN MORRI SON: Ckay.

DR. BYWATER. | nean, | think that goes -- it shows
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us there's a reaction to these initial results wthout
necessarily bringing back this pass/fail criterion that we
t hought perhaps wasn't appropriate earlier on.

MR. ANDRES: Renobve the word major?

DR. BYWATER:  Yes.

CHAI RVAN MORRI SON: Oh, okay. Renoved the word maj or

and added that could |l ead to additional pre-approval studies.

Paul . W're wearing people down.

(Laughter.)

CHAI RVAN MORRI SON: Ot her thoughts? So we've had
these major sort of overarching conclusions. | agree with you
whol eheartedly, we'll get lost in the mnutiae and you want to

{ take away two or three points and the rest of it's all here.

Are there other major overarching points that people share or
alternatives, to go back to our question five?

MR. ANDRES: We've got four things. Do you want to
revi ew what we have for five right now?

CHAI RVAN MORRI SON:  These are alternative
appr oaches/ concepts that have not been considered, one; that in
I ight of everything we've done, we would like to nake sure that
the role of these pre-approval studies is considered in |ight

of the post-approval and risk assessnent. | think there was

{ two, not just post-approval, risk assessnent, but if | renmenber

correctly, it was post-approval, surveillance and risk

assessnent .




D)

[d'h)

N

(@]

100
MR. ANDRES: Well, pre and post versus --

CHAI RVAN MORRI SON:  It's the role of the pre-approval
study process needs to be considered in |ight of the
post - approval process and ri sk assessnent.

VO CE: The post-approval nonitoring.

CHAI RVAN MORRI SON: Monit ori ng.

VO CE: The risk assessnent --

CHAI RVAN MORRI SON: St udi es.

MR. ANDRES: Studies. Post-approval, nonitoring and
ri sk assessnent.

CHAI RVAN MORRI SON: Secondly, that something we

hadn't tal ked about was that a bank of organisnms m ght be

{ tested for resistance to provide a baseline for post-approval

surveill ance.

Thirdly, that this process could be expedited if new
antibiotics that were going to be used in humans were sinply
prohi bited for subtherapeutic use. Fourthly, if we could
engi neer resistance in the lab to the proposed product and
study the nechanism that m ght be revealing.

DR. WHI TE: Actually I wanted to nake a comrent on
that -- if we could maybe add a caveat and say this may not be
possi ble for all antimcrobials?

MR. ANDRES: Ckay.

DR WHI TE: Under that one.

CHAI RMVAN MORRI SON: | f possi bl e, engineer the
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resi stance?

MR WH TE: |f possible.

CHAI RVAN MORRI SON: Ot her thoughts, alternative
approaches that we've not considered?

MR. SCHUSTER Can we just go over the first three

slides?

MR. ANDRES: All right. That's the first slide.

CHAI RVAN MORRI SON: You' ve got ne worried. Onh, this
first slide. 1 see it. kay.

MR. SCHUSTER: When this is presented, |I'd nmake sure
the yes is what we were told by FDA and not what --

CHAI RVAN MORRI SON: Oh, yeah. That's good. W were

{ told yes. Ckay.

MR. SCHUSTER  And maybe the second point could be
our view ---

DR. McEVEN: Could we say sonme in the group? |'m not
sure that there's unanimty on that.

DR. SUNDBERG. | was going to say, speak to the sane
t hi ng, that perhaps, Bob, when you present this, we don't need
to put it in there, but our protocols may be a little bit
di fferent than other groups, whereas we have incl uded
statenents from i ndivi dual s.

W' ve included statenents that we -- everybody's kind
of nodded their head at, but at sone point, it's not a

consensus, to point out that we didn't reach consensus on al
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these and then, so the some in the group type of thing.

CHAI RVAN MORRI SON: Ckay. You're thinking, Dale,
everybody will doze off after about this point?

(Laughter.)

MR. SCHUSTER: These aren't really what --

CHAI RVAN MORRI SON:  Bi ggi es; yeah.

MR. SCHUSTER: -- the nessages are and | want to be
sure that they're clear and that we review them and agree that
--- represents our consensus and our ---

CHAI RVAN MORRI SON: Chuck, could you go to the
general slides? |I'mwondering if sone of those general slides

shoul dn't be up front, perhaps right behind our imediate --

4 our biggie.

DR. McEVEN:.  Well, you know, I'm not so confident
that, Bob, you won't be able to enphatically present all of our
deli berations here. | think you will be able to, so -- | n®ean,
| agree that having a couple up front is good to underscore
thembut I -- we don't have so nmuch information that you wll
be overwhel m ng fol ks, | don't think.

CHAI RVAN MORRI SON: Ckay.

MR. WHI TE: There's actually an hour and a half
schedul ed for that.

CHAI RVAN MORRI SON: And |'m assuming you all are
going to be there to --

MR. SCHUSTER: That's twenty m nutes a group
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MR. ANDRES: Yes. Well, you've got a mnute a slide.

MR. SCHUSTER: | guess |I'mnot sure what the first
bullet there is. | thought that's what we're ---

MR. ANDRES: Who made that conmment ?

CHAI RVAN MORRI SON: Was that Steven?

MR. ANDRES: Wanted to have specific workshops on --

DR. SUNDBERG. Actually what it was was an attenpt to
get us off the --- on pathogen | oad and say if we can't reach

sonething, then let's have a workshop on it.
CO CHAI RPERSON SI NDELAR:  On pat hogen - -
CHAI RVAN MORRI SON: Oh, on pat hogen | oad?

MR. SCHUSTER: That was pat hogen |oad. And there was

3 the -- we should do it; we shouldn't do it; we can do it; we

can't doit. |If we can't decide or we don't have the
information, then let's get the nmechani sm by which we can get
an informational systemto nake a deci sion.

CHAI RVAN MORRI SON:  Is there a feeling on whether
t hese general slides should be up front or at the back or do
you care? Don't care. GCkay. |I'mgoing to turn the floor back
to you.

DR BYWATER | think we should also --- above the

di scretion of dropping sone of these bits and pieces that don't

§ fit into the flow of your presentation. | don't think you

shoul d necessarily feel you' ve got to give every little bit

that we' ve gone through
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CHAI RVAN MORRI SON: I'I'l work -- 1'm guessi ng Chuck

and | are going to sit -- and Aleta are going to sit and go

through this. Any changes that | ook, you know, inportant at

all, we won't nake. |[If sonmething just doesn't flow, we'll try
and make a few word changes, if you'll give us that --

MR. SCHUSTER: | would like to thank you. 1've heard
ot her groups have not been as snmooth. | thought that this was

a very good way of bringing things up and you' ve got --- |

t hank you very mnuch

(Appl ause.)
CO CHAI RPERSON SI NDELAR:  Thank you. W actually
have until 12:30. |If there are any other comments, please make
{ themnow. Oherwise, we will go to the task of summari zi ng
this for preparation of -- you know, at 2:00.

MR ANDRES: At 2:00, yep.

CO CHAI RPERSON SI NDELAR:  And we'll all be back in
t he Regency Room at 2:00. Thank you.

(Meeting was recessed, to reconvene for group

presentati ons, Regency Room 2:00 p.m)
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